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I NVENTION 1. Field of the invention The invention is related to therapeutic
conpounds, pharmaceutical conpositions containing these conpounds

manuf act ur in rocesses thereof and uses thereof. Parti the present
invention hggﬁgfﬁgggﬁto compounds that may be 10 effect|3§j%ﬁ2& QQFWﬁg pain,
cancer, E gle S erg§| Par i.nson' s di sease, Huntin gpn .S __ chorea,

Al zhei ner' sS8PE€ Vs, CUERYF OISt FREF24P45Pder s and/ or
cardlovasculartﬂemorpfeparatlﬁhstheseoﬁ ahd Retey arhedechHindl ogy 15 Pain
managenent has been studied for many years. It is known that cannabinoid
receptor (e.g., CBl receptor, CB2 receptor) |igands including agonists,

ant agoni sts and inverse agoni sts produce relief of pain in a variety of
animal nodels by interacting with CBI and/or CB2 receptors. Generally, CBl
receptors are located predomnately in the central nervous system whereas
CB2 receptors are Iocated 20 prinarily in the periphery and are primarily
restric edBASKGBOUNDORIHE (INVENIIGN i yved fromthe i mmune system Wiie
CBI receptpqﬁagqgﬁg%ﬁvaﬁgﬁh as A9-tetrahydrocannabi nol (A9-THC) and

anadam de nti-nociception nodels in animals, they tend to

exert undesi r ethéNSeigtionds sddtet tostherapentic cpmpoimbpﬁhama@auﬁealef fects, the
abuse potential, drug 25, dependence and tol erance, etc. These undeS|red si de
effects ar BOHRERSHPNE 6015%““ S&F@@%‘}‘lqsh@m@ﬁﬁcmré‘%fdﬁ%?%%l Begp i U§ETNS.  Ther e

are |ines gt Gy ﬂ&ﬁmﬁﬂ?@ﬁ%ﬁ&xﬁ: &agméﬂﬂ&mﬁﬁhmﬁgﬁghik p@cting at

peri pheral Sites or wt ted exposure nanage n in humans or
ani mal 5 wi ¢ffiective in irequg\pem caneera krtultipie ml@msm,rRmﬂuh@n sTcheasaeé cmm,tmgthﬁi‘se is a
need for rece | i gands such. as onlsts be useful in
managi-ng p&?%e%au Sré}se@?qaé‘wl@l ?%@eréaﬁgtf%ﬂt&s&a S%@&@é@ reduced
or nini mal .4rdesi-ia ph ofdS side-effects. DESCRI PTION OF THE EI\/BCDI MENTS WO

2006/ 033631 PCTI SE200S1001403 The present invention provides CBl receptor
| i gands whi ch may be useful in

2. Discussion of Relevant Technology

15 Pain management has been studied for many years. It is known that
carmabinoid receptor (e.g., CB; receptor, CB; receptor) ligands including agonists,
antagonists and inverse agonists produce relief of pain in 2 variety of animal models
by interacting with CB; and/or CB; receptors. Generally, CB; receptors are located
predominately in the central nervous system, whereas CB; receptors are located

20 primarily in the periphery and are primarily restricted to the cells and tissues derived
from the jmmune system.

. While CB; receptor agonists, such as A’-tetrahydrocannabinol {(A*-THC) and
(u/ anadamide, are useful in anti-nociception models in animals, they tend to exert
undesired CNS side-effects, e.g., psychoactive side effects, the abuse potential, drug

25  dependence and tolerance, etc. These undesired side effects are known to be
mediated by the CB; receptors located in CNS. There are lines of evidence, however,
suggesting that CB; agonists acting at peripheral sites or with limited CNS exposure
can manage pain in humans or animals with much improved overall in vivo profile.

Therefore, there is a need for new CBy receptor ligands such as agonists that

30 may be useful in managing pain or treating other related symptoms or diseases with

reduced or minimal undesirable CNS side-effects.

DESCRIPTION OF THE EMBODIMENTS




treatlng pain and/or other related synptonsior diseases. - The fernfor,ﬂc,_
group” used alone or as a prefix, refers to any group having in to n carbon
atons. 5 The term "al kyl" used alone or as a suffix or prefix, refers to a
saturated nonoval ent straight or branched chain hydrocarbon radi cal
conpri si to about 12 carbon atons- illustrative exanpl es of aIkyIs
|ncludévogﬁpmé¥%1not limted to, Cl4allcyl groups, q%@ , ethyl,
propyl, isopropyl, 2-nethyl;l-propyl, 2-met hyl -2- propyl, butyl, |sobutyl,
t- butyI 10 The term "cycloal kyl," used al one or as suffix or prefix refers

to a saturat ]_.g&@ " t}&ﬁ, conprising at
| east 3 up t@ge ou 9)‘1@'[3 car oﬁﬂgétzgﬁs%%( %% £g;§ Eia‘gcg'?g i ncl ude, but
are nottrd:aulﬁgpeﬂahdfor@ﬂle?faj!ﬂétﬂ)aﬁkptbmsgrdmmss such as cycl opropyl, cyclobutyl,
cycl opentyl, cycloh xyl nd cycl ohept and saturated cyclic and blcycllc
t er penes. 'E]V‘c Bal feph’ %Ta%nbegf)é Ep%a@gaa%a,prfgxgﬁ 'iot"t‘i’g’&mﬁ&/ one or two
sui tab'ﬁav%&{a%rtbgﬁﬁmoﬁa e-wrlably, the cycloalkyl is a -nono cyclic ring or
bi cyclic rithg he term aI koxy" used alone or as a suffix or prefix, refers

to riadi cal s The tehe “alfpliansed alboe ordse suffRor prefix aeferRoiasatmated Kyl . Exenpl ary
al koxy i ncl udes net hox Qxy, I,.SOpro ox , but Xy, .t-butoxy, and
[ sobut o’%‘?m %g@@r%%chﬁg %8{‘?‘%830%(??&1’6?11 i &L odi ne. "RT"
or B o O M tAARGE @;de'%gﬁ éﬂn%ﬁéﬁn]@ﬁﬁ@% ax%’ho?ﬁﬁx%ﬂ@@’é

|nvent| on provides a conpoun a pharmaceut | ca y accept able
sal t t hgmoepd, sudhi ashethyoethyls propyh idopoopgt, &-methyl-trpripyt, smethgt-2of : RZ R IN N

R3 ONRDd R4 25 .G, | erein Gis selected fromQ@, -CH-~ and -CFz-; R is
sel ect WP?@H%E?@EW}J‘%W&- C3. 6cycl oal kyl : WD 20061033631 PCT/ SE2005/ 001403
10 The term “cycloalkyl,” used alone or as suffix or prefix, refers to a saturated

monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

carbon atoms. Examples of cycloalkyls include, but are not limited to, Cs_seycloalkyl
groups, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cyclobeptyl,
and saturated eyclic and bicyelic terpenes. A cycloalkyl can be unsubstituted or

15  substituted by one or two suitable substituents. Prezerably, the cycloalkyl is a
raonocyclic ring or bicyclic ring.

The term “alkoxy” used alone or as a suffix or prefix, refers to radicals of the
general formula —-O-R, wherein R is an alkyl. Exemplary alkoxy includes methoxy,
ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, and isobutoxy.

20 Halogen includes fluorine, chlorine, bromine and iodine.

"RT" or "rt" means room temperature.

In one aspect, an embodiment of the invention provides a compound of O
Formula I, a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or

mixtures thereof

el

wherein A
G is selected from —~O-, -CHF- and ~CFp~;
R!is selected from Cr.salkyl and C; seycloalicyl;
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R2.is selected from-H and nethyl; and R3, R4 and RS are independently
selected fromfluoro and nethyl. In another enbodi nent, the conpounds nay be

those of formula |, wherein O is selected from -0- and
sel ect ed fWBHE3&R| cyl and C3.6¢cycloalkyl; R2 is sel epquémf'Pg‘md”ﬁi and

met hyl; and R3, R4 and R5 are independently selected fromfluoro and nethyl.
Anot her embodi ment of the invention provides a conpound of fornula I,

wherein 10 G i sRéej@gC&(Qﬁdr@nHQndm 1Gid-; RL is selected from ClAal kyl and
C3. acycl oal kyl ; sel ected from - I—f and nethyl; and R3, R4 and R are
i ndependent | y s@lje% ad ¥ ra@mndbpﬁmd@ntbmlw@@rﬁamﬂum andfaetityher enbodl ment of

thelnventlonpow sac of for G, s ; RLis

sel ected frome ﬁrﬂgwgq}%&/ C]%PBB%“W L@og ?{:ﬁ’ I&Ia]l,r\glmzrellg and

met hyl ; and 20 @Issaéctaaﬁoﬁls_@fﬁdu@jag.pendently selected fromfluoro and
nethyl with R3, R4 and RS being the same. An even further embodi ment of the

i nventi ®n provi Béds selastadifoom €164 qﬂ@n&ﬁlmcycloaﬂqs wherein Gis -CF2-; Rl is
selected frome cl |; R2 selected from-H and

met hyl ; and RS, E?Igi %?h%"%?%‘?eﬂd%@éfbéﬁﬁe y selected fromfluoro and methyl
with R3, R4 301@"&@"a%f@%r@ﬁadbﬁ@d@ﬁ[ﬁﬁseleﬁ&d%ﬂﬂﬁ%tdﬁé&n odi ment of the

i nvention prOV|des a conpound of fornula wherei n

Another embodiment of the invention provxdes a compound of formula I,

wherein
10 G is selected from —0O- and ~CF,-; -
N R} is selected from Ciualkyt and Cyscycloalkyl;
C/ R? selected from -H and methyl; and

R®, R* and R® are independently selected from fluoro and methyl. . .

15 A further embodiment of the invention provides a compound of formula I,
wherein
Gis-0-;
R} is selected from ethyl, propyl and cyclopropyl;
R? selected from ~H and methyl; and

20 R3, R* and R® are independently selected from fluoro and methyl with R, R*
and R” being the same.
O . . : :
N An even further embodiment of the invention provides a compound of formula
L
25  wherein
G is—CFp-;

R} is selected from ethyl, propyl and cyclopropyl;
R? selected from ~H and methyl; and
R, R?* and R® are independently selected from fluoro and methy! with R, R?
30 and R’ being the same.
An even further embodiment of the invention provides a compound of formula
L

wherein



WO 20061033631 PCI1SE2005L001403.. ..Gu-s-~EHF : R is sel ected fr\om et hyl,
propyl, t-butyl and cyclopropyl; R2 selected fromI13 and nethyl; and R3, R4
and R5 are independently selected fromfluoro and nethyl with R3, R4 5 and
R5 being the same. in another enbodinment, R of fornula | is selected from
ethyl butyl and cycl opropyl. In another bARS/0b 1. of formula

&&{:2%8&336% I n anot her enbodi nent, R3, R4 agg’e%%mgfe,@?lg?ﬁul al are
sel ect ed fromfluoro 10 and met hyl with R3, R4 and R5 being the same. In
anot her enbodi ment, the conpound of the invention may be selected from N[ 2-
tert- Butyl - G st-6tHExhydr o- 2H pyr an- 4-yl net hyl ) -1 H benzi m dazol -5-yl]- N

met hyl cycl o ona tetrahydro-2H pyran-4

yl ne%/hy%/) %éﬁ‘ﬁ?ﬁ%‘%{a& g"-‘f’%l’j‘%@[t%‘%‘%ﬁéf‘ﬂg?%ﬁ%fﬁgﬂ( - sul %lonam deon
N[2-tert- Bq@;ggrebteatﬁ%hqugdﬁm -Rygan- - 4-yl met hyl )-I H benzi m dazol -5-yl | - N
met hyl but ane- - §ul am de; N -tert-Butyl-I ’

S[(4. 4- di f | R3r BEyusd Rhass judependsply selacted onei formanst methyl with R, R*
rret yl bu %!a l- Ifonam de; 20
t hys ?’Fl BEHAT 3y dr o- 2H pyr an- 4- yhnet hyl ) - 2- (tri f | uor omet hyl ) - | H-

ben2| m dazolfy %&h&ﬂwﬂﬁ@eﬁ% -1l toRaTh B e selected from gthyl, Fropyl , t-butyl
N- et hyl - N-[ 1- (t et r ahydr o- 2H-pyrau 4-ylmethyl)-2-(tritluoronethyl)-1H

benzi magdzptlomropyl} cycl opr opanesul f onam de;

N[2-tent- Bx?éﬂ%t%‘? tra %ﬂﬁg‘ggﬁr&\{lﬁaﬂs-— ¥ﬁ;uet héﬂ:? 1H benzi m dazol -5-yl ] - N

25 net hyl pe
N-[2-tert- B ﬁhother(dnﬂioﬂﬂﬁétﬂ,ﬂ@' RﬁbﬁxyRéaffbrmhmqtaﬁyéeledtd&ﬁ@ﬂmm@azol -5y1] - N

met hyl et hanesul f onam

N [18- teﬂﬁdmlgﬂlmﬂv( axke/&r‘ae@aﬂwﬁ@ﬁ 4-yl met hyl ) - 1H benzi mi dazol - 5-yl ] - N, 2-
di met h = 2 f P
R %ﬂ%raﬁ%c%r?%“% e a8 e meontion mmn b PSSR Mo a0 - 5- P
met hy| peoBatyd-1-datdhl o H-geran-4-ylmethyl)- 1 H-benzimidazol-5-y1]-N-
methyleyclopropanesulfonamide;
N-[2-tert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5-yI}-N-

15 methylpropane-1-sulfonanide;
N-[2-tert-Butyl-1-(tetrabydro-2 H-pyran-4-yimethyl)-1 H-benzimidazol-5-y1]-N-
methylbutane-1-sulfonamide;
N~{2-tert-Bﬁty1-1-[(4,4-diﬂuorocyclohexyl)methyl]-lH-benzimidazoi-S-yi}-N-
methylbutane-1-sulfonamide;

20  N-methyl-N-{1-{tetrahydro-2 H-pyran-4-ylmethyl}-2~(trifluoromethyl)-1 H-
benzimidazol-5-yl}propane-1-sulfonamide;
N-methylt-N-[1-(tetrahydro-2 H-pyran-4-ylmethyl)-2-(trifluoromethyl)- 17~
benzimidazol-5-yljcyclopropanesulfonamide; _ -
N»[2—tert~Buty1—1—(tetrahydro—?.H—pyran~4—yhne’chyl)-lﬁ-benzimidazol-&yl]-N-

25 methylpentane—l-sulfonaﬁide;
N-[2-tert-Butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-benzimidazol-5-y1}-N-
methylethanesulfonamide;
N-[2-tert-Butyl-1-(tetrabydro-2 H-pyran-4-yImethyl)- 1 H-benzimidazol-5-y1}-N,2-
dimethylpropane-2-sulfonamide;

30 N-{2-fert-Butyl-1-{(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-y1} -N-
methylpropane-1-~-sulfonamide;
N-{2-tert-Butyl-1-[(4,4-diflucrocyclohexyl)methyl]-1 H-benzimidazol-5-y1}-NV-

methylethanesulfonamide;



N{2-tert-Butyl-I1-[(4,4-difluorocycl obexyl)nmethyl]-IH benzimdazol-5-yl; N
net hyl et hanesul f onam de; -4 WD 2006/ 033631 PCT/ SE200i / 001403 N-

{2-tent-Butyl -1 4, 4-di fl uorocycl ohexyl ) net hyl ] - 1H ber};,:h{gﬂq;ﬁm*nﬁg,yl } propan
e- |-sul Mﬁé‘ Eﬁe’%

{2-tent-Butyl-1-[(4,4-difluorocycloliexyl)nmetlryl]-1H benzi m dazol -5- yl)
met hanesul f onam de; S

N-{2-ter tN—BG{tgﬂt-Bt}tjfl(M[@Miﬂhmcylﬁmyﬁmxﬂﬂy)]Hh’f—hyzhz]imidalzdﬂeﬁﬂi}pmpane}l -5- yl}

et hanesu:?ij m de;
{2-tent F’g ongm ?84 4-di f | uor ocycl ohexyl ) net hyl ] - 1H benzi ni dazol -5- yl } ¢

ycl oprop Qstwim@ﬁ -ttt lohexyhmethyl]-1H-benzimidazol-5-
{2-tent- Bﬁ{{yl (4, 4(g|f uo?rgg};/CcI ohggy )r¥e]t hyl ]er-lzinl—llf t?g?m m dazol - S-yl }-N—

10 et hylﬁymbﬂmmaspﬁmuﬂé,onam de; N
Enz,t L; |r5£) ?S’t éezlé—léﬁ]lf]g[@ %( uér%gyc%l%?qe/ﬁ%e?hnﬁtwlblznzmn&%zgizg m dazol - 5-yl}-2-

N- [| -[ (4, ﬁ gﬂﬁr{egkgf&ﬁﬁﬁaé)hexyl ymethyl]-2-(1,1-difluoroeth
-1HDb en%l m dazol - 5- yl]cycl opr opanesul f onani de; 15

N- [ 1-[ (4, N-{Brz‘é;tr%!tyiay{:(I4éh@ﬂyblpmlbﬂydx},fl)me(hyl]1lfﬂ1bt1hmrdae®u=@ﬁI.) 1H benzi ni dazol -
] et hanes I f onam
[ (4, §1 quBW@‘?’B%Wi)net hyl ]-2-(1, 1-di fl uoroet hyl ) -1 H benzi mdazol

5- vyl
N[ -
S-yl1- 2- gephyl mhepanga2-euhb@Brlbisy hmethyl]-14-b _5-y1}-N-
N T 2t (1 L et ey Pty ezl dazel Syl | benzi mi dazol -
5-yl]110 2omnphmhy¢iypr@pmd§marmdmlm de;
N[ 2-
r

1
fl y‘Vd tﬁ?%u?@l—fg(lé é@tir g%g‘?/'ﬁfne Ut Reririale YU f onani de; C
1 1meink Waﬁ@&tﬁﬁlﬂm&mde

N(?rgﬁ hy Pﬁ&&?&&%ﬁiﬁ@gﬁmﬁ@%&é&ﬂ% o e sposty]) L bazimidazol-s-
E?L)altln;a!suﬂ(ﬂi%aiﬁfgo Ocﬁ)(i%?hex !F% WEL%: ! jLH[ l(JzeLHfZ: To?gé% §| | )éi(ill ymethyl]- |
H bengs m ydaz0l4-Biflvdrbcye¥sHe@haemrg-oulif ogifibaRthyl)-1H-benzimidazol-5-
yi]ethanesulfonamide;
N-{1-[(4 4-Difinorocyclobexylmethyl]-2~(1,1-diflucroethyl)-1 H-benzimidazol-5-y1]}-
2-methylpropane-2-sulfonamide;
N-[2-(1,1-difluoroethyl)-1-(tetrahydro-2H-pyran-4-ylmethy!)-1 H-benzimidazol-5-y1]-
20  N-methylethanesulfonamide;
N-[2-(1,1 -diftuoroethyl)-1-({tetrahydro-2H-pyran-4-ylmethyl)-1 H-benzimidazol-5-yl]~
. N-methylpropane-1-sulfonamide;
(/ N-[241,1 -diﬂuorpethyl)—l ~(tetrahydro-2 H-pyran-4-ylmethyl)-1H-benzimidazol-5-y1}-
N-methylcyclopropanesulfonamide;
25  N-{2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl}-1 H-benzimidazol-5-
y1} ethanesulfonamide;
N-{2-tert-Butyl-1-[(4-fluorocyclohexyl)methyl}-17-benzimidazol-5-
y1} cyclopropanesulfonamide;
N-{2-tert-Butyl-1-[(4-fluorocyclohexylmethyl]- 1 H-benzimidazol-5-y1} -2-
30  methylpropane-2-sulfonamide;

py

and pharmaceutically acceptable salts thereof.

A further embodiment of the invention provides a compound selected from



. . |
N- {2-tent-Butyl-1-[(4-fluorocyclohexyl)nethyl]-1H benzi m dazol -5-yl } -2-
30 net hyl propane- 2-sul f onam de; and pharnaceutically acceptable salts
t hereof. A further enbodi ment of the invention provides a compound sel ected

from Il -5 WO 2006/ 033631 PCT/ SE2005/001303 O --\\i ~~-NCc NN O\ NOpPp

Il Nof-NWQBM03I3F F FF 0 ,,1 N ~N-i-NI \ \ PQUSE20GHIN FFFF
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0->-J) HNN o NF and pharmaceutically acceptable salts thereof. It wll
be understood that when conpounds of the present invention contain one or
nore chi (@) ,68M:e8s, the conpounds of the invention maycexgsdoshfigond be 5
i sol ated as, enantioneric or diastereoneric fornms, or as a racemc m xture.
The present invention includes any possible enantioners, diastereoners,
racemates or mxtures thereof, of a conpound of Formula 1. The optlcally

active foxnsfof the corrpound ofEthi i.nvention nay be prepared, for exanple,
| s |

by chiral gt 00 ph| by synthesis from

optically actli ve by ma eri A ' as /ric synt hesi s based on
t he proceduré’s deg ed eafter.” It \ appreci ated t hat
certai n conpounds 0ft h&\ present inventio y N ex st as geonetri cal

isomers, for exanple E and Z isoners of al kenes) The present invention

i ncl udes any geonetr | i somer of a conpoupd~gf Formula 1. It will further
be understood that present i nvention e asses tautoners of the 15
conpounds of the For { 1. It will also be derstood that certain
conpounds of the pg€sent invention may exist in solvated, for exanple
hydrated, as well as unsolvated forns. It will further be wunderstood that

t he present |mwent|on enconpasses all such solvated forns of the Il
conmpounds theHFornuIa 1 20 Wthin the scope of the invention are al so

salts of qprrp @ dt he; Formula 1. Generally, pharmaceutically

accept abl e salx s of f the present -7 WD 2006/ 033631

PCT/ SE2005/ 001403 F7EMtN on y be obtained using standard procedures wel |
known in the art, for ex3anple by reacting a sufficiently basic conpound,

f or—exanpl e an al kyl amgpe with a suitable acid, for exanple, HCl or acetic
ackd;/ to afford a phy ogically acceptable anion. It may al so be possible
to make a correspondi a2l kal i nmetal (such as sodium 5 potassium or
lithium or an alk ne“earth netal (such as a calcium salt by treating a
conmpound of the preéesent inventiani plevmaguticaly dcedypitablailidiilergrfot on, such as a

1t wiil be understood that when compounds of the present invention contain

one or more chiral centers, the compounds of the invention may exist in, and be

5  isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers, diastereomers, racemates or
mixtures thereof, of a compound of Formula 1. The optically active forms of the
compound of the invention may be prepared, for example, by chiral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by

10  asymmetric synthesis based on the procedures described thereafter.

( , 1t will also be appreciated that certain compounds of the present invention may
exist as geometrical isomers, for example E and Z isomers of alkenes. The present
invention includes any geometﬁcel isomer of a compound of Formula I. It will
further be understood that the present invention encompasses tautomers of the

15 compounds of the Formmla L.

It will also be understood that certain compounds of the present invention may
exist in solvated, for exaraple hydrated, as well as unsolvated forms. ¥t will ﬁlrthef be
understood that the present invention encompasses all such solvated forms of the
compounds of the Formula L

20 Within the scope of the invention are also salts of the compounds of the

Formula I. Generally, pharmaceutically acceptiable salts of compounds of the present

-7



car boxyl i ¢ —aetd—or—a-prerror-<mwrtir-one“egu valent of an alkali netal or

al kaline earth netal hydroxide or al koxide (such as the ethoxide or

nmet hoxi de), or a suitably basic organic am ne (such as choline or )
megl um ne) in an aqueous nedium followed by 10 conventi onal é‘Puri fication
t eChRizgUBssm3kd310ne enbodi nent, the conpound of  For nBCESE208HMI &3 maybe
converted to a pharmaceutically acceptable salt or sol vate thereof,
particularly, an acid addition salt such as a hydrochl oride, hydrobrom de,

hosphat e, acet at fumar.at e, . pal.eat I .Chtrat net hanesul phonat e
8rp- Ito &Vﬁg%‘g’sﬂ%ﬁ%ﬁg .egafgn%@faﬁ%gpf%\%ﬂ 8%%8ﬁ?ﬁé§n%@%%5unds of theIo
| nventi by eeadthd ¥ bifficRatly Biki¢ sRasitht CRk exarhple BABIKyCathiak wit godul ators or

| i gands such” as agoni sts, partial _agonists, inverse agonist or antagonists

of ~CBFuitablecgsih fer cxmople, B tor aertigapid, forgftord a phpdeleaisaldy aechptablivent i on exhi bit

sel ective activi as st .of t : I t d are. useful in

t her aﬁgll,on-'e 6&@5 %M’Bﬁ Qog?i%ﬁe&o %@%{%gfco\grg?pggggxbpg?a Iﬁ%ah%sﬁc:’:hoaﬁss ogﬁ%h as 20 chronic
pasn, phesieRadlitkinidioPan Akl qethiuctdIRedraspIRlbivBpdalt yatatdz By rheunat oi d
arthritis, magraine, visceral pain etc. This list should however not be

i nt er prepeEnd theygspnt Ivertiondeding owapbly acidinprotimesudhiasehe present invention
are u Y r ' 3 ' LGl | CBl1 receptors is
pres eg?!jng‘?ch%ﬁﬁ %a p&g_ﬂ&lﬁﬁf?ﬁ?f@%\%&ﬁ Q%Xewé%%lpg%%ggp%#(%ee%vent i on may be
used fitdl mg&foxiﬁlarm@ eﬂmilirdb E:tu'ch lag ﬂ:%ﬁaé}iﬁdic&f cﬁsﬁahoﬂaes)kb:r% aﬂfablgdiasieas e,

Hunti ngton's .chorea, zheiner's di sease, anxiety. i sorders,

gast rarg%safmn%&uah 3oeI9ERe 0&@3@@&1@5@@%&%&?8@? my&lloweddpounds of the

I pyent.) : 'thg_iH nodul at ors, especially for autoinunnne
d?geagg@%ngﬂ%ﬁgglgﬁ%%toﬁ%tls,&(f)or skin grafts, organ transplants and simlar
surgi cal néeds eritmdimedt] thg enmgowehsidrmviarliabuse mby be gomsried tra use as h
anti -t yunour ts 30 and anti viral ents. j Conpounds of the inve
are uBLFTRCRTAIL xeRE SR CT SN Mg eI, BF 24y SRRt U of
cannabhdpoisd HARRBIRIE, HirdUrSBRIRL FEHspM@,'ab&@{e,eﬁmha‘i‘aﬁsﬂﬁéleﬂ%r adigm This rmay
I nvol ve the use of |sotogacal y Tabell ed versions of the conpounds of the 8.

WO 2068irg83634ate RaThSE2UEBAG] dgatoliamanplicatci n di agnosti c techni ques and

891 NG PRl 2L 005 RMFthafihe RORDLLN of He 3l on hTPSARDY, (PET)-

pharmaceuticals, in particular as modulators or ligands such as agonists, partial

i on

agonists, inverse agonist or antagonists of CB, receptors. More particularly, the
compounds of the invention exhibit selective activity as agonist of the CB; receptors
and are useful in therapy, especially for relief of various pain conditions such as

20 chronic pain, neuropathic pain, acute pain, cancer pain, pain caused by rheumatoid
arthritis, migraine, visceral pain etc. This list should however not be interpreted as

exhaustive. Additionally, compounds of the present invention are useful in dther

disease states in which dysfunction of CB; receptors is present or implicated.
Furthermore, the compounds of the invention may be used to treat cancer, multiple

25  sclerosis, Parkinson’s disease, Huntington’s chorea, Alzheimer’s disease, anxiety
disorders, gastrointestinal disorders and cardiovascular disorders.

Compounds of the invention are useful as immunomodulators, especially for
aufoimmune diseases, such as arthritis, for skin grafis, organ transplants and similar
surgical needs, for collagen diseases, various allergies, for use as anti-tamour agents

30  and antl viral agents.

Compounds of the invention are useful in disease states where degencration or

dysfunction of cannabinoid receptors is present or implicated in that paradigm. This

may imvolve the use of isotopically labelled versions of the compounds of the
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- Combi mat i GRETISTS, BYE

Compounds of the invention are useful for the treatnent of diarrhoea,
depression, anxiety and stress-rel ated disorders such as post-traumatic

- stress 5 WpsHsedBEss pani ¢ disorder, generalized anxi et ypehg@0éaiaesoci al

phobi a, and obsessive conpul sive disorder, urinary incontinence, premature
ej acul ation, various nental illnesses, cough, |ung oedema, various
gastro-intestinal disorders, e.g. constipation, functional gastrointestinal
di sor der sirvantioraia diagnobsimiibdhmBmer kndSymredimenapphioatioks suxthi 25 patitrobDympeiesi a,

Par ki nson’ s di seas nd ot her notor disorders, traumatic brain injury, 10
stroke, cHTHES ﬁggﬁ}on foll owing mocardial infarction, spinal injury and

_ drug addi ctioeonipeﬁﬁdg%ifnﬂﬁﬁﬁggggxggﬂgﬁ&fmgﬁeaaﬁahvomﬁﬂiowe, opi oi d and

ot her drug abuse “and for e synpat hetic nervdus system for
exanpl e hyemetsams tiiety @odpioassaslatedl dishalerssnehts post-aremeatsedtiess as an anal gesi ¢

agent for .use during, general anaesthesia and nonjtored apaesthesia care.
P isHiPs, ROYER fref ARHER PSR PLBNGH 481 PRSHERd t o

achi eve a - RERE L bi @ﬁ%? pc state (e.g.
amesi a, gna# %%g?gggﬁégﬁghﬁell axatE %ﬁ%ﬁ%’a@%ﬁ%@ ?u(%ﬁn@’ I'nc E%g'gﬂi nthis

conbi nat i dinesges, donpls|leg cedems hebicgasttoyipiestinat isomiarsi afytonstipatiomeur onuscul ar
bl ockers and..opi.oids. Also within the sc f t i hvent i 1s the use of
any of | ¢ hERel ety ALttt s st Bl Brueheyadinge e Rearctoped

manuf act Upgsdnsfa, PREISAH S MikedsOand Bfier fab®R WFBRer fra@iMicHrafniguiQndi ti ons

di scussed above. A further aspect of the invention is a nethod for the
t r eat hnt sbkeacadiopmbsction fflfoavinppidoandialaniaraiions $pinat oetiytaind dergdi scussed

bove, whegeh ffecti . d ding to the Fornula |
Sbove. 1o Sidiiort Bebidf bt e BER Gl tn R BRE A4 R S etk Thuo. e
i nwent i on apd Ry idgeRdeRs SEPSMAhiIRicherBus SystendforRRAnPRISPitRAOhY accept abl e

salt or solvate thereof, as bereinbefore defined for use in therapy. In a
further aspect Compeugskas derinvenyiennraorschil 6y peleralgasis agert fof vy dsorpound of

hor o nbet SrierRgBRATERE Sk oAl oAtaAERERL Y chre” Cobi RE SR oAb PER Cse T
therapy. Wfffdrbi@ pespeitix breffichiiGedicenhitye & Pelahid GRRFIOR neéded b Blalitath her apy”

al so includes “prophylaxis" unless there are specific indications to the
cont rary. theranapsthatic stafa{s.2apanesia englgepie, tHBselggelatationlang sedghiowt d be contrued

accor di ngkyq, 4G, 1S Brmbifation are inhaled anaesthetics, hypnotics, anxiolytics,
neuromuscular blockers and opioids. |
Also within the scope of the invention is the use of any of the componnds

20  according to the Formula I above, for the mamufacture of a medicament for the
treatment of any of the conditions discussed above.

A further aspect of the invention Is a method for the treatment of 2 subject
suffering from any of the conditions discussed above, whereby an effective amount of
a compound according to the Formula I above, is administered to a patient in need of
25  such treatment.

Thus, the invention provides a compound of Formula I oy pharmaceutically
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy. |
In a further aspect, the present invention provides the use of a compound of
Foﬁnula I or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
30  defined in the manufacture of 2 medicament for use in therapy.
In the context of the present specification, the term "therapy” also includes
"vrophylaxis” unless there are specific indications to the contrary. The term

"therapeutic” and "therapeutically" should be contrued accordingly. The term

-9



\
WO 2006/ 03363 sP5%=Wi thin the context of the

present invention further enconpasses to adm nister an effective amount of a
conmpound of the present invention, to nmtigate either a pre eX|st|ng o
di sease state, acute or chronic, or a recurring condition. is _definition
al S0 eweonpEESEa prophyl actic therapies for preventlgﬁTQF”WE@U#9|ng 5
condi tions and continued therapy for chronic disorders. The conpounds of the
present invention are useful in therapy, especially for the t herapy of
vari ousyap GORhE BBRARe L tirRln: BYEnt Rl chfind BiesgE Ul © PAI N, chroni c
pai n, neur I'C n aln, cancer paln, and visceral pain. In use
for thaﬁmtmmf%fxmﬂm@eﬂammdﬁﬂemmtmmﬂ tdmrtrgatqoound 10 of
the invention may be administered in the formof a c nven&i#?

ramuscul arly,

phar nmaEBRAT adzgq%e@@%gqs?qsa ﬁaﬁ?ya%orr%’%‘:noﬁélrm Pt

subcut ﬁﬁn neal |l y,

I ntrat ﬁgﬁg&%ﬁs?%ﬂ g%/egﬁrogﬂ?fﬁctxd ﬂ;’f raI }%I&l'er% r at ﬁ% g transdernmal |y,
i nt5acemﬁhﬂi@&@lﬂﬁrcbﬁthmﬂlt&er@ﬁobmnmtehﬂordms| nto the joints. 1In one

enbodi ment of the invention, the route of ag* n| stratlon e oral, 15

i nt r avenous 18F PP OF tHePreseriiBVabion g8 W SRe but e of
adm ni 8 | ht of the patient
el tﬁx%r’aﬁ‘ of ¥dMous %’F‘l cohditiSs %&ﬁgﬁ& ?ﬁ%@ﬂxmﬁ%toaﬁaxté"ﬁ

and ot her ors nor 'y consi der the attendi ng physician, when
det er mchiony pafg newmdpathibuzin, back paeng cam@rgmaagﬂi Vigesll paih. t he  nost appropriate

for a particul ar tient.. 20 F parsi armaceutjical co sitions from
the conpoun ““t'f‘ffof eﬁpyl%ewﬁoﬁﬁ aqg‘h‘g’raﬁrfg’g’m FOPREM Dbt abl e

cangi epsiediydRBof hldye ARk histeR G tHeGBIE of 2 &M vietid Al ﬁhd?fn@éb%h%&l' ons include
powders, tablets, dispersible granules, capsules, ‘cachets, and

suppos icerspesidon by el nouteaarplrmh@g ozﬂélu in&ammscualyrsrtsusneR sl tapicallyhi ch ey so

act as. Dili Iubrlcants suspend*ng
agents, qhaings&ﬁ& h%?(%té%ﬁ%ﬁ %16 rlfitllllﬁg& ousrlpf %Sldu{al dan al so be an

encaps m@meamﬂ%ﬁgd@mmw I’mtfa@mmos'enmbﬁaﬂfﬁ&ﬁd?? infjéttion ito EHe)jofksyi ded solid,
which is in_a m'xture W|th the finely divided conpound of the invention, or

t he active bbesosrabrdimert of s isyentiopybe rewe pladreigispeirrmay be Atsked with t he
5| egnﬁq,%ﬂd}gl Eﬁ g,ary bi nding properties in 30 suitable proportions

conpac ape and si ze desired. For preparing suppository
c o nmposi ti onThe aodasgmmﬂ ldtpend onabe Suttofagminisiration] ®e severity of the

disease, age and weight of the patient and other factors normally considered by the

attending physician, when determining the individual regimen and dosage level at the
most appropriate for a particular patient.
20 For preparing pharmacentical compeositions from the compounds of this
invention, inert, pharmacenticaily acceptable carriers can be either solid and Hquid.
Solid form preparations include powders, tablets, dispersible granules, capsules, @
cachets, and suppositories.

A solid carrier can be one or more substances, which may also act as diluents,

25 flavoring agents, solubilizers, lubricants, suspending agents, binders, or table
disintegrating agents; it can also be an encapsulating materjal.

In powders, the carrier s a finely divided solid, which is in a mixture with the
finely divided compound of the invention, or the active corponent. In tablets, the
active component is mixed with the carrier having the necessary binding properties in

30  suitable proportions and compacted in the shape and size desired.
For preparing suppository compositions, a low-melting wax such as a mixture

of fatty acid glycerides and cocoa butter is first melted and the active ingredient is-
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of fatty acid glycerides and cocoa butter is first nelted and the active
ingredient is -10 WO 2006/ 033631 PCT/ SE2005/ 001403 di spersed therein by,
for exa Lrrjng. The nolten honbgeneous m xture i < ed into
conveni gﬁ{gé‘f"i@%’“{" ulds and allowed to cool and solidi ?@T}Sgg‘pflgﬁllqgg carriers
are magnesi um car bonate, nmagnesi um stearate, talc, |actose, sugar, pectin,
dextrin, starch, tragacanth, nethyl cellul ose, sodium carboxynethyl 5

cel | ul osedisgrde@\he¥Bth thiy N WRampl6,AGRTh D UtHeSholteddnidandobk Riixnliaan tigkm
conposition is also intended to include the fornulation of the active
conponentpPaifadin@rroapenie sizad meutds and pllemedtocapk dndrsopdifivi di ng a capsul e in

uhich L, 2ClUNLSURRICDE oabLRoSko b IR LG S Aled S OnCed

by a carrier Us Hp et Eo & atior W Fachets are

i ncl uded. sulfk, pedtine BectripGNel, &aFMﬁth?ﬁlféthyBMlumasdéﬁﬁ%l &abo:Rmetted as solid
dosage fornms suitable for oral admnistration. Liquid form conpositions
i ncl ude swilvloserdowgnelanvesmoconhtearnpidheoliee. For exanple, sterile water

ot epar at i one. <l gt g5 b8 M Redny ol W TR RRI e B¥sm st ¢ ons
can al so fagndoaemaiigt ﬁ@apsmlmgwt@m h¥a afrHeopsvidtlgedapsillenewity g@)  sol ution.
Aqueous solutions for oral adm nistration can be prepared by dissolving the

active coMfiSRepmPuEnhEYiEY oTarichontietbarCastierelb Fereusdpd Bine sacrier Bhishithg agent s,
stabili zefs, indag,&gtgl&%bqﬁ&%nghﬁ%gg{%83%3 gr%siﬁéhgcﬁied Aqueous suspensi ons for oral

use can be na I'spersi nel’y di vi ded active conponent in

wat erl{t oget herTaMléth) pawdesceuchets,mad espsales suche adnatoliddossgetohas i ¢ guns,
resins, methyl. cellul gse, sodium carboxynethyl cellul ose, and ot her
sui}\endi n@“"aéérf?fsofﬁlr%lmwwti% pharmaceutical / fornulation art. Depending
oni t e node of

O Co . _ L will
preferably i nclrlggireal ¥ ro%lgb%ﬁ%%sg&g@%%/év@%%gﬁ%g%w%gﬁvé?%ﬁ%aﬂs nlgc? e

pr ef er abl gxanfpleg stefielattoor50dy, profylddec]pwipautichsall thdwetivaveniduads al |

per cent ages .wei.ght being.b d on total conpositiaqn., A therapeuticall
EF T oot | vomEH B AT GreReFRIOR S UG S ORET sy dadidn oy be o
det er§ neghyRitols catSlsPbe FHRANRLET bhtich ngheits POLye§163g81yc¥e! ght and

solution.

Aqueous solutions for ora] administration can be prepared by dissolving the
active component in water and adding suitable colorants, flavoring agents, stabilizers,
and thickening agents as desired. Aqueous suspensions for oral use can be made by

20  dispersing the finely divided active component in water together with a viscous
material such as natural synthetic goms, resins, methyl cellulose, sodium
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical
o formulation art.
Depending on the mode of admintstration, the pharmaceutical composition
25 will preferably include from 0.05% to 99%w (per cent by weight), more preferably
from 0.10 to 50%w, of the compound of the invention, all percentages by weight
being based on total composition.
A therapeutically effective amount for the practice of the present invention
may be determined, by the use of known ctiteria including the age, weight and
30 response of the individual patient, and interpreted within the context of the disease
‘which is being treated or which is being prevented, by one of ordinary skills in the art.
Within the scope of the invention is the use of any compound of Formula I as

defined above for the manufacture of 2 medicament,
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—30—respomse-gtrHeTrHarvTTUArpaATiTeEnt, a"ndfi'!nt'er preted within the context of
the disease which is being treated or which is being prevented, by one of
ordinary skills in the art. Wthin the scope of the invention is the use of,
any conpound of Formula | as defined above for the manufacture of a
medi cavenbesoai63NO 2006/ 033631 PCTI SE20051001403 Al s'%FWFiZH?%""i‘ﬁ’é scope of
the invention is the use of any conmpound of Fornula |I for the manufacture of
a nedi canent for the therapy of pain. Additionally provided is the use of
any conpoun ] f3 ggﬁm&%lﬂ yredi canent for
t he ther apyﬂlos?%@g??%&%c%%@%@gﬁ@gﬁgﬂ}er}%{g%i ng, 5 bgt‘.%fﬁgrt&flﬁ ted to:
acut e P the mimmdaiterepda medivenentfat thedhgrapnof graick pai n, cancer pain, and

vi sceral pain.. A further ect of. the invention.is a_nethod for therapy of
a subj ect sﬁa%PPﬂg’prf’Vlg#% BF O ALY EHRR &qgor&}ngéa@@a&ag&;, wher eby an

ef f ect 1% iRk R 8f 2 thedRRNBRYHhE BERAA dTatiBud fign EQIIULA ihclalaye, s

adm ni stere 0 a patient 1n need of “"10 such therapy. Additionally, there

i s Pr obitcetlmitpd tr: neotetaing ehroniopaos Rewropathismam, backppain, conesppaimg of For mul a- |
or a ph macetftically acceptabl e salt thereof, in association wth a

phar mef¥UFER P accept abl e carrier. Particularly, there is provided a

phar miceUt!ﬁ%rt&éi*ﬁ@ﬁé:‘tbfﬁé‘hﬁ@ﬁﬁﬁﬂi§'a@ﬂetﬁodﬁéﬂ&?ﬁﬁ%@uﬁfmﬁﬁﬂ%&u@ | or a
pharmaceutically acceptable salt thereof, in association wth a

phar nafremtang af the codisionadibassedrabies, Wherebyrrarefisytiveramempafei cul arly for
therapy _of pain. .Further, there, is provi.de har jmaceuti cal,. conposition
conpri gcTIP%O“E a&%ﬂ%ﬂ‘&‘éﬁ‘aﬁl&l’ 058% IaBOYS’ gsra%ﬁ“?)ﬁgﬁ%atgé@tag%gll?§e%f§%fept abl e salt

t heg eofuchihedgfoci ation 20 with a pharmaceutical ly acceptable carrier use in
any of the conditions discussed above. In _a further aspect, the present

i nventi on pheditigeallyathees R eepvidedsbaanieyties compeHpULeIEPTBINg fe present (T
53 Kbl PR RIR S PPl SRR PHASE B tise o1 PreP

with a pharmaceutically acceptable carrier.

ing

Particularly, there is provided a pharmaceutical coﬁposition comprising a
15 compound of Formula I or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy
of pam.
Further, there is provided a pharmaceutical composition comprising a
compound of Formula I or a pharmaceutically acéeptable salt thereof, in association
20  with a pharmaceutically acceptable carrier use in any of the conditions discussed
above.
In a further aspect, the present invention provides a2 method of preparing the 0
compounds of the present invention.

In one embodiment, the invention provides a process for preparing a

25  compound of Formula I, comprising:
4
o § 3
Rg-N N R
O N Rs _R4
G
I

‘reacting a compound of Formula II with a compound of formula 11,
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R NNR3 It ol / NRd Greacting a conpound of Fornula it with a conpound
of* formula I'll, -12 WD 2096/ 033631 PCT/ SE2005/001403 RZ HNC ,NR3 / N Rs
4 1t ,~) OG Il Ill wherein R, R, R3, R4, R5 and G are as defined
above. C%@g, 164 369{ t he present |nvent| on may al so be pCEppEz@dHaEdrding to
the S synt routes as depicted in Schemes 1, 2 and 3. Scheme | 1)
McOCOCI, base, e g. DIPPA ,0O0vyo 1) reduction, e.g. Hz, Pd ,-O 0 HN NO2
solvent, e.g. CH2Cl2 1 4 N NO2 solvent, ,e.g. EEQAc HNNR3 R4 F 2) G
NFL, / NH2) 4\( | , N base, e.g. Et, GI R55\-/3--1n0l- solvent, e.g. MOH
basen e. gCOVAP G heating, 50-150C sol Ng_ﬁlCl 2 when Y-O—l reduci ng
agent base, e.g. DVAP e.g. AIMS sol vent % sol vent, THE coupling
reagent, e.g. HATU 3) solvent, e.g. AcOH a&i dN & 6 AcOH or HCl, or P206
m crowave oven heating, 10Qy 190-C

R‘—%-C! '

G~
1y I

wherein R!, R?, R, R*, R® and G are as defined above.
Compounds of the present invention may also be prepared according to the
5  synthetic routes as depicted in Schemes 1, 2 and 3.

Scheme 1

1) MeOCOC,

" base, e.g. DIPEA o

1) reduetion, e.g. Hz Pd A0
solvent, e.g. EtOAc

On
N,

! ;-4 vant, e.g. i

NH

“ Y

- e

base, e.g. EL.N
solvent, e.g. BtOH
heating, 50-150°C

G when Y—Cl

base, 2.9. DMAP
sojvert, e.g. CH,Cl,

G

when Y=0H reducing agent
base, e.g, DMAP e.g. AlH,
scivent, e.g. DMF solvent, THF

coupling reagert, e.q. HATU

3) salvent, e.g, ACOH
zeid, .. AcOH or HCI, or P,Og
microwave oven heating, 100~180°C

9
s RS-

when Y=Cl

base, e.g. DMAP, TEA
solvent, e.g, AGCN

{
R—3-N N R
N N o ]
© \C[r?_—isﬁ HN‘[ IN: éa
R*
5

oxidant, e.0. MCPBA , 9
solvent, e.g. CH,Cl, R=S-Cl

base, e.g. DMAP
solvent, e.g. CH,Cl,

G, R%, R?, R3, Réand RS ars as defimed above,
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______ | l

OW S 3RSY RO CNR4 OHN N 3 NRV\/neneg " ~}--- 5 Dbase, t,, DVAP,
TEA NR solvent, e .g. . AcCN (/_~/\~) G G oxidant, e.g. MCPBA solvent,
e.g. CHO 2 R -s- cl base, e.g. DVAP solvent, e.g. CHZCI2 0 R—8 NI' /\~N R3
O R, and Rs are as defined above. |1 ~}-~R S G 13

i WO 25%?1@@%‘8 %1pcT/ SE200S/ 001403 Schene 2
e.g. DI PEA R2_N NQZ sol vent,

NaH NH ) y N Rs - Sol vent

Hz, Pd H. N NGCS ssol vent,
| 2 R-"3 Rl ~ R+ base, e.g.

step pis onmtted if RR is H G Wiehemy201 s(:>--,

1) AcCl,
base, e.g. DIPEA o]
solvent e.g. CHCL, Y

HzN\@NDz
F

base, e.g. NaH

Solvent e.g. THF
this step is omitted-
FRZis H e}

> O
NH
base, e.g. Et,N

solvent, e.g. EIOH
heating, 50-150°C

Z

G

G, RY, R2, R3, R* and RF are a3 defined ahove,

- R NO,
2} Mel ' \@

1) ACCI PSYISFéQ!fa/@?H% e.g.
e.g. MAC 2 N P 2) Mel
e.g, THE RY * this

_ base, e.g. DVAP G

1) reduction, e.9. H,, Pd
solvent, e.g, EtOAz

= - Rz’ \@Hﬂ
R (f

when Y=GI

base, e.g. DMAP
solvent, e.g. CH.GI,

when Y=0

base, e.g. DMAR
solvent, e.g. DM
-coupling reagent, e.g. HATU

3)solvent, 8.g. ACOH
acid, .9. AcOM or HGl or POy
microwave oven heating, 100-180°0

R‘—g-v : @

G

acid, e.0. conc, HC!
heating, 50-150°C

o Bz
— HN 3
when Y= \'@:N\) (RR"
base, 2.g. DMAP, TEA N R®
solvent, e.g. AcCN (J)
G
oxidant, e.g. MCPBA , 9
solvent, e.g. CH,Cl, R—5-Cl
base, a.g. DMA?’

solvant, e.g. CH.Cly

2
PRI

R=S-N N R
O: —Cr
N R

S >
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NH solvent, e.g. O-%C42 2 when Y--pH base, e,g. Et3N base, e.g. OVAP
solvent, e.g. EtOH solvent, e.g. DW healing, 50-150-C coupling reagent, e
.g. HATU acid, e.g. conc. Hot 3) solvent e.g. AcCH heatin%, 50- 150C aci d,
e.g. ACOW®zonsoisear P_Os nicrowave oven heating, 100. 186FTEEARMPI 5. N N Rs
R--Y2 It RARiIi NRE HN° " NR when Y=Cl Y~\ base, e.g. DVAP, TEA i N
RR solvent, e.g. AeON G oadant, e.g. MCPBA solvent, eg. CH2ZClZ R '-5-0
base, e.g. DMAP solvent e.g. 6kd O RR RS NNRa JRs G Rl, R. RS,
R+and Rs are as defined above. 1/J (S G 14 WO 2006/ 033631 PCT/ SE2005/ 001403

Scheme 3 RZ4t o R HNNRXRSC X—R-S-M\O§Q+R " COi \ 6
R

Q
uth NOR X-R-§-cl X-RLS-N N
2 4 o O \@ \>——-@R4
U N}—(;‘B > N R

base, e.g. Py, Hunigs' base
solvent, &.g. CH.CI,

G G
X=helogen, TIO, TsO, MsO

Ry

solvent, e.g. DMF

heat, e.g. 100-150°C
R

base, e.g. Et,N

[N

o]
& 1 i
G, R, R?, R?, Rt and RS are as defined above, RY-R>g-N N R .
. o R
N R

~
(&/ ) REY is C, calkyl or Gy sheterocycloalkyl
Y=NO
. . G

Biological Evalnation
hCB, and hCB; receptor binding

5 Human CB, receptor from Receptor Biology (hCB:) or human CB; receptor
from BioSignal (hCB;) membranes are thawed at 37 °C, passed 3 times through a 25-
gauge blunt-end needle, diluted in the cannabinoid binding buffer (50 mM Tris, 2.5
M EDTA, 5 mM MgCly, and 0.5 mg/mL BSA fatty acid free, pH 7.4) and aliquots
containing the appropriate amount of protein are distributed in 96-well plates. The

10 ICsq of the compounds of the invention at hCB; and hCB; are evaluated from 10-point

dose-response curves done with *H-CP55,940 at 20000 to 25000 dpm per well (0.17-

0.21 nM) in a final volume of 300 pl. The total and non-specific binding are

determined in the absence and presence of 0.2 uM of HU210 respectively. The plates

are vortexed and incubated for 60 minutes at room temperature, filtered through

15 Unifilters GF/B (presoaked in 0.1% polyethyleneimine) with the Tomtec or Packard
harvester using 3 wlL of wash buffer (50 mM Tris, 5 mM MgCl,, 0.5 mg BSA pH
7.0). The filters are dried for 1 hour at 55 °C. The radioactivity (cpm) is counted in a
TopCount (Packard) after adding 65 pliwell of MS-20 scintillation liquid,

20  hCB; and hCB, GTP¥S binding
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l
"‘f’”‘T:f"':é."é. CHzCl? JI/* G G X-hal ogen,

TtO TsO, MO
9R2 G R, RR3, R4 and Rs are as defined above. RaY Rp-NI N4 R6Y is
C, sal kyl or Cysheterocycl oal kyl RS Y=N, O Bi ol ogi cal Eval uati on hCBt and
hCB2 r ewermawosdéandi ng 5 Human CB1 receptor from RecepPSTSERSFBYIO% heal) or
human CB2 receptor from Bi oSignal (hCB2) nenbranes are thawed at 37 C,
passed 3 tines through a 25- gauge blunt-end needle, diluted in the

cannabi noi d b ndi ' 12, and 0.5
rhgl mL BSA f u&%ﬂaqg?lg’%{;g g@ﬁ%@%ﬂﬂa@abgﬁ%%%ﬁh%g%ﬁé%ﬁg e appropriate
anount  eenibires (PBioBighalliasd thaired 8B 7 crc,%asseaslmdsamﬁohms-g&@gd Cso of the
conmpounds of the invention at hCBl1 and hCB2 are eval uated from I O- point O

dose- r ebpioherd neediceanddbistedin the G PoBdiagbuffer G0oodl Hepeps00Mipm per wel |

0.17- Q- ' i pal | . - i fi
bi nei no aPE b et e R R B e BE SR BT Bt “hz 10
respect bN@Ey.. of i dhdlofids FiRe Metdtnete sntudtdribatiochdi@idosd m nutes at room
tenperature, filtered through 15 Unifilters GFB (presoaked in 0.1%

pol yet hydspousesirigy dang in 308s! wihthemppropratacanqint pbwowsraae prdeingnd ni of wash
buf fer ' Q. BRA pH 70),. filtens are dried
for 1 hgﬁ&o@%ﬂ%@b@dp $Wg@1§%&§§?{ Wiﬁt(gge Cl § 3 Dll\é) p%qaé%%% ngagn olpCount
( Packar giimalhtedbiadigs aebminédth bbsehcdaddResabads 1 loat (haB,) raioi g 20 hCBI and
hCB GTP S binding 15 WD 2006/ 033631 PCT/ SE2005/ 001403 .
(hCB;) Win 55,212-2 respectively. The membranes are pre-incubated for 5 minutes
10 with 56.25 pM (hCB2) or 112.5 M (hCB;) GDP prior to distribution in plates (15
uM (hCBy) or 30 uM (hCB1) GDP final). The plates are vortexed and incubated for
60 minutes at room temperature, ftltered on Unifilters GF/B (presoaked in water) with
the Tomtee or Packard harvester using 3 ml of wash buffer (50 mM Tiris, 5 mM
‘MgCly, 50 mM NaCl, pH 7.0). The filters are dried for 1 hour at 55 °C. The

15  radioactivity (cpm) is counted in a TopCount (Packard) after adding 65 ul/well of

MS-20 scintillation ligmid. Antagonist reversal studies are done in the same way
except that (a) an agonist dose-response curve is done in the presence of a constant
concentration of antagonist, or {b) an antagonist dose-response curve is done in the
presence of a constant concentration of agonist.

20 Based eon the above assays, the dissociation counstant (Ki) for a particular
compound of the invention towards a particular receptor is determined using the
following equation: 0

Ki = ICse/(1+{rad}/Kd),
Wherein ICs is the concentration of the compound of the invention at which

25  50% displacement has been observed,

frad] is a standard or reference radioactive ligand concentration at that
moment; and

Kd is the dissociation constant of the radioactive ligand towards the particular
receptor.

30 Using the above-mentioned assays, the Ki towards human CB, receptors for
certain compounds of the invention are in the range of between 3 nM and 195 oM.
ECsp for these compounds are in the range of between 2.3 nM and 300 nM. Emax for

these compounds are in the range of between 109 % and 144 %.
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Human CBI receptor from Receptor Biology (hCBl) or human CB2 receptor
menbranes (BioSignal) are thawed at 37 C, passed 3 tines through a 25-gauge
bl unt - er@om%‘}and diluted in the GIPyS bi ndi ng buf frgr/{g2fevmidepes, 20 niv
NaCH, 10 1 mM EDTA, 5 mM MgC12, pH 7.4, 0.1% BSA). The EC50 5 and
Em~, of the compounds of the invention are evaluated from 10 poi nt dose-
response curves done_ in 3001 wi L he appropriate anount of nenbrane protein
and 10086V ONYPNIGTHVISASIENDoOGIDUEY, e | (0 11-0.14 nM. The basal and

| t f 1 M
(hcED) or 10" T SLBRERMSR RLB SRR i ERRARER ) S AERRACT O
pre-incu b@da‘ddo 606 elpinieta08 gdibvab HBE t%54 Mb(lﬂ@ Cﬁiihe enéhvha c&nptbﬂn(dh CB1) GDP

prior to distribution in plates (15 M tzm?r 30 M hCB1) GDP final). The
pl at es aﬂ@d%ﬂtﬂeﬁé&o(hmphwbﬁs ef kL 7. bamll wix 24tl20 mmﬁli%ér ature,

filtered an Unifilt reso d water) w.th the Toptec or Packard
i vest oS PR PRI EL R oy O S erOYRE éolugowtr%fet g0 o vi Nadl |
pH 7.0). if ctivity
Cepm 1 s Sari WAkl GU ek Bitee Bla e H%ﬂ&e FindPrfnlnlatignet ity
scintil | & theminidctpd whio that[ﬂgm ﬁ)t amﬂymaaﬂqusmutdmmsaeﬂ“omhmamsmg athe same way
except that [&%@ﬁ%afg tg\l st dose- response curve is done in the presence of a
const ant PO%H i ohe sempeHd RSt or (b) an ant agoni st dose- response
curve is done in the presence of a constant concentration of agonist. 20

Based on the above assays the d| ssoci ati on constant (Ki) for a particular
il : ApE is determ ned using

the aLflrLfY“oﬂ %W'O?g%gh%ld@r@@ﬁé h’&‘é‘ﬁ%&gﬁégﬂwﬁﬁ% e l%gﬁé}’osaﬂf QSI acenment

ha een oo ﬁﬁré&%ﬁmxcﬁs&ﬁ@& (943 ppoﬁh@i“&aﬁﬁs 6f 0.56fsangmaciy Alieacti ve |igand

concentratl on at that nonent; and Kd is the diSsociati on constant of the
r adi oact IKFPO;; befier pHkdrad §7‘t(1’1ﬁ3rri§nnmcmh ao6-deerewelpplate. ISADEEI(Ag plhe

Compoundd: BRERETRER PRSI FULHUL Kigo: S EECh s SURISSE 105 M

Fgf’o 1507 12581000 TRE YA B ot hBettiids bR @RHE 8 2 PRLWEE Plafe ulMigpd 300 M Emax

acetonitrile to quench the reaction at time 0, 10, 20, 30 minutes. The 384 well plate is

centrifuged for 30 min at 9000g, at 4°C, from which samples are analyzed by LC/MS

{model; XDB Eclipse C18). Three references are analyzed by LC/MS as a positive

control. Data are processed following a standard procedure. The metabolic stability
20  of assayed compounds is expressed as pL/min/mg

In addition, metabolic stabilities (hClint and rClint) and soluabilities (aqueous)
C of selected compounds of the invention are determined using one or more assays

described above. It is found that the selected compounds have improved metabolic

stabilities and/or soluabilities in water. The metabolic stabilities and soluabilities for
25  these selected compounds are illusfrated in Table 1 below.

Table 1 Metabolic stabilities (hClint and rClint) and soluabilities:

—

Soiubility (M) {hCLint (ullmin/mg) [rCLint (ul/min/mg)

3.78945E-06 10.69 8.04
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added to a 96-wel |

_ conpoun; pdheeange-of—tet ween 109 % and 144 %
2006/ 033631. PCT/SE2005/1101403 Assay Condition for

30 mM DMSO stock is prepared of the sanple and then a 25 pL aliquot
pl ate and genevac at 40 C for 4 hours.

Measuri ng Sol
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O
EXAMPLES
5 The invention will further be described in more detail by the following

Examples which describe methods whereby compounds of the present invention may
be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.

10 Examplel
N-[2-tert-Butyl-1-{tetrahydro-2H-pyran-4-ylmethyl)- 1H-benzimidazol-5-y1}-N-

wethyleyclopropanesulfonamide

O
15  Step A: N-[2-tert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5-yl}-
N-methylcyclopropanesutfonamide

-19 -



|

i | O it b [
CH 0, 00023307 < 4.00 NAHCCHTff,CHn'f NCH- NHCCH F 0.00015418
11.51 NV A EXAMPLES 5 The invention will further be described in nore

detail by the followi ng Exanpl es whi ch descri be nmet hods whereby conmpounds of .

the present invention may be prepared, purified, anal R pp! ogical ly
t est ed, WEhWoepi36H are not to be construed as limiti nﬁﬁgzﬁ)ﬁ@%ﬁt?on. 10

Exanple 1 N-[2-tert-Butyl- |-(tetrahydro-2H pyran-4-ylnethyl)-1 Hb
enzi mi dazol -5-yl]-N- net hyl cycl opropanesul fonamde Oi Cll1- CN do 15 Step
A N—[2-terthutyI -1 -(tetrahydro-2H pyran-4-yl net hyl ) - 1H benzi m dazol -5-yl ] -

N-net hyl cyclygpr gpangsul f onam de - 19 WO 2006 033831 PCTf SE20051001403 HN N O
>--S-N CN Ng@%ztent-%tyl-l\kmthﬁﬁ"’” N
| - (tetrahydro- n{¥-yl metthyt =1 benzi rmiﬂaz'o a%—ﬂe (for
preparation, see folyowing steps Bto F) (50 ng, 0.I66 nNol)*and a )
catal yti c anount DVA? were dissolved in 5 nL of DCM cl opr opanesul f onyl
5 chloride (30 , 0.216 mmol ) was added dropw se an e solution was
stirred at rt ayernight. The solution was washed wi tth saturated agueous
NaHCO3 sol ution, brine : Sadl

2-tert-Butyl-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1 H-benzimidazol-5-

amine (for preparation, see following steps B to F) (50 mg, 0.166 mmol) and a

catalytic amount of DMAP were dissolved in 5 mL of DCM. Cyclopropanesulfonyl
5  chloride (30 mg, 0.216 mmol) was added dropwise and the solution was stirred at 1t

overight. The solution was washed with saturated aqueous NaHCOj; solution, brine

and dried over anhydrous MgSO4. The product was purified by reversed-phase HPLC
using 10-70% CH;CN/H,C and lyophilized affording the title compound as the
corresponding TFA salt. Yield: 56 mg (65%). 'H NMR (400 MHz, METHANOL-
10 D4 3090-0.94(m, 2 H), 0.97-1.02 (m, 2 H), 1.53-1.59 (0, 2 H), 1.59 - 1.65 (1m, 2
H), 1.69 (s, 9 H), 2.36 - 2.42 (m, 1 H), 2.60 - 2.65 (m, 1 H), 3.36 (m, 2 H), 3.43 (5, 3
H), 3.94 (4, /=3.58 Hz, 1 H), 3.96 (d, /=3.07 Hz, 1 H), 4.55 (d, /=7.68 Hz, 2 H), 7.74
(dd, /=8.96,2.05 Hz, 1 H), 7.81 (d, /=1.54 He, 1 H), 7.98 (d, /=8.96 Hz, 1 H); MS
(ESD) (M+H)" 406.0.
15
Step B: Methyl (4-fluoro-3-nitrophenyl)earbamate

0.0
H,N NO, ahd
\@ —— e HN NO,
F X

F.‘

Methyl chlofoformate (13.2 mL, 170.2 mmol} was added dropwise to a cold (0°C)

dichloromethane (200 mL) solution of 4-fluoro-3-nitro aniline (24.15 g, 154.7 mmol)
20  and DIPEA (35 mal, 201 mmol). The reaction mixture was stirred at rt overnight.

The solution was then diluted with 200 mL of dichloromethane and washed with 2M

HCI, brine and dried over anhydrous MgSO4. The solvent was concentrated and the

product was directly used for the next step without farther purification. Yield: 35.5 g

(99%). 'H NMR (400 MHz, CHLOROFORM-D) § 3.81 (s, 3H), 7.02 (s, 1H), 7.23
25 (m, 1H), 7.72{(d, J=8.59Hz, 1H), 8.17 (dd, /= 6.35, 2.64Hz, 1H).

~90 -



and dried over anhydrous MgSO4. The product was purified by reversed-phase
HPLC usi ng 10-70% CH3CN H20 and | yophilized affording the title conpound as
t he gggé@@gﬁbﬂg TFA salt. Yield: 56 (65% "H NpRris#0@sMdsz METHANOL
10 174) 4(m 2H), 0. 97-1. 02(m 2H), 1 53-1.59(m 2H),1.59-1.65(m2 H),
1.69 (s, 9H),236-242(m1H),260-265(mIH),336-(m2H),
3.43 (s, 3 H; 3.94 (d, J=3.58 Hz, 114), 3.96 (d, J=3.07 Hz, | H), 4.55 (d,
J=7. 68 Htep C:Mfethyl {Bdnitxoettt|(teteghyddo-2H-pPramed- 1 H), 7.81 (d, J=I.54 Hz, 1 H),

7.98 (d, SI) (M+rH) +406.0. 15 Step B: Met hyl
(4-f1 uoryémﬁgﬂ‘?)f‘%bﬂgﬁ%@%"&%ﬁgﬂé e HNNO1~Ot 0 22 ---a HNalz~ NOF
Met hyl chl oroformate (13.2 nmL, 170.2 nunol) s .added dropwi se to a cold

(0C) dichloro ne (200 mM.) solution of -flﬂlor-S-Nfbtro aniline (24.15
g, 154.7 mol) | PR, (3 5 L, 201 nmol )} THE T¥act’ on mixture was
stirred at rt ove n| e solution was then diluyged wth 200 nL of

~di chl oronet hane agd dwth 2M HCL, brine and driegd®over anhydrous

MySO4. The sol vent was coricentrated and the produet~yeas directly used for
the next step without further purification. Yield:l 35]5 g (99%. '"H NR (400
MHz, CHLOROFORM D) S 3,81 (s, 3H) 702(s 1H) Pos 25 (m IM 772(d,
J= 8.59 17 (dd, J=_6.35, 2, -20 WD 20061033631"
P0118E2%8t%5&4@@f0 tIEBOI@ﬁﬂX)é%‘}%mqt%(ﬂ@& |9§24111]}1(>Dé%113 Arapaipemethylyy r an- 4-

yI metshy 1) A el RRENY kg A IDPRRIA) Wesk!stitrCl N NBL PHER QuiathidPIe® / NH
(2.0 mL, 14.0 mipol) at 75°C for 48h. The solvent was evaporated. The residue was
dissolved in EtOAc and washed with aqueous 5% KHSOq, saturated aqueous
NaHCOs solution, brine and dried over anhydrous MgS04. The crude product was
purified by silica gel flash chromatography using 1:1 / hexanes : EfOAc as eluent.
10 Yield: 2.53g (38%). 'H NMR (400 MHz, CHLOROFORM-D) § 1.42 (m, 2 H), 1.73

(d, =L.76 Hz, 1 H), 1.76 (d, /~1.95Hz, 1 H), 1.8§ - 2.01 {m, 1 H), 3.22 (dd, J=6.74,

5.57 Hz, 2 H), 3.42 (m, 2 H), 3.78 (5, 3 H), 4.01 (d, J=4.30 Hz, 1 H), 4.04 (d, /=3.51

Hz, 1 H), 6.48 (br.s, 1 H), 6.85 (4, /=9.37 Hz, 1 H), 7.65 (br.s, 1 H), 8.03 - 8.09 (1, 2

H).

15
Step D: Methyl {3-amino-4-[(tetrahydro-2H-pyran-4-

ylmethyl)amino]phenyl} carbamate

. O
N 1 H fl 4 I
9 o) N - o N

T TCL
oy oy

Methyl {3-nitro-4-[(tetraliydro-2H-pyran-4-ylmethylaminolphenyl} carbamate

20 (2.33g, 8.18 mmol) was dissolved in 50 mL of EtOAc containing a catalytic amount
of 10% Pd/C. The solution was shaken under H; atmosphere (40 psi) using a Parr
hydrogenation apparatus overnight at rt. The solution was filtered through Celite and
the solvent was evaporated. Yield: 2.29g (99%). "HNMR (400 MHz,
CHLOROFORM-D) & 1.40 (m, 2 H), 1.70 - 1.74 (10, 1 H), 1.74 - 1.77 (m, 1 5), 1.81 -
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- ot orgr=-Sertr ot cnyuj'carﬁ'a"rraté (2.0g, 9.32 mol) and
4-am nonmet hyl 5 tetrahydropyran (1.28g,112 mol) were stirred in 50 niL of
Et OH containing TEA (2.0 nmL, 14.0 nmol) at 75C for 48h. The sol vent was
evaporated. The residue was dissolved in Et OAc and washed with aqueous 5%
KHSOA E&o Wosdsed aqueous NaHCO3 sol ution, brine andP @SRRI anhy dr ous
I\/gSO4 e crude product was purified by silica gel flash chromat ogr aphy
u5| ng 1:1 / hexanes : EtQAc as eluent. 10 Yield: 2.53g (88%. 'H NWR (400

b GBI Gkt iR A L2 e s bt 170,

3.42 ( b 82 Fh, J=3.50 1 0 F1))6:38 832 L8355 - 64600k, (1, 1= 3 5p) 13z,
1 H, 3@9@«3 353}&81%?*4 g% d. Hzg A aﬁh)m7 65(br0qs 1 H), 8.03 -
8. 09 (mﬁézzééﬁ(m,ﬂﬁl,&&ﬁibrmml {3 ami no- 4- [ (t et r ahydr o- 2H- pyr an- 4- :
yl met hyl ) am no] phenyl } carbamate | H . OyN NNO OHNHz O/ NHO NH O QCa
Met hyl {3-nitro-4- [(tetrahydro 2H pyran-4 yI nmet hyl ) am no) phenyl } carbamat e 20
(25 305tef ERBIOND! -ty EEQlotaslylirb- 0. franld-Fuidthylpapal ni ng a catalytic .
amount of 10% Pd/ C. The soI uti on was shaken under H2 at nosphere (40 psi)

usi ng kerimidazelynyleprhamad® appar at us overnight at A The sol ution was
flltered through Celite and the solvent was evaporated. Yield: 2.29g (99%.
"H NWVR (400 M—Iztl:l' CHL%_SZFCRMD) 51.40 (in, ]2 &, 1.70 - 1.74 (m 1 H, 1.74

- 1.77 ?\ITU 221 WO 2006/ 033631 (P 01403 1.92 (m | H),
2.99(d J--6 64 2 H, 3737 (br’5, ny H, 3.74 (s, 3 H,
3.99 (d, J:3.51 Hz7” 1 , 4.02 (d, 1351|—CI} 6. (br.s, 1 H, 6.55
- 6.60(m 1 H, 62 - 6.68 (m 1H) 695(br , H. 5 Step Ei Met hyl

[2-tert-butyl-I- g et fahydr o- 2H pyr an- 4-yl net hyl
O.

Methy! {3-amino-4-{(tetrahydro-2H~pyran-4-ylmethylaminolphenyl} carbamate
(2.29g, 8.20 mmol) and DMAP (0.20g, 1.64 mmol) were dissolved in 75 mL of DCM.

10 Trmethylacetyl chloride (1.10 mlL, 9.02 mmol) was added dropwise and the solution
was stirred at rt for Zh. The solution was washed with aqueous NaHCO; solution,
brine and dried over anhydrous MgSOy. The residue was dissolved in 25 mL of
AcOH and was heated at 125°C for 1h using a Personal Chemisfry microwave
apparatus. The solvent was evaporated. The residue was dissolved in EtOAc and

15 washed with aqueous NaHCOj3 solution, brine and dried over anhydrous MgSO,4. The
crude product was purified by silica gel flash chromatography using 4:3 / hexanes :
acetone as eluent. Yield: 1.81g (64%). 'H NMR (400 MHz, CHLOROFORM-D) 5
1.48-1.54 (m, 4 H), 1.56 (s, 9 H), 2.23 - 2.35 (m, 1 H), 3.27 - 3.35 (m, 2 H}, 3.78 (s,
3H),3.96( /=293 Hz1 H), 3.99 (t, /<3.03 Hz, 1 H), 4.18 (d, /~7.42 Hz, 2 H), 6.63

20 (brs, 1H),7.24 -7.28 (m, 1 H), 7.41 (br.s, 1 H}, 7.61 (d, /=1.95 Hz, IvH).

Step ¥: 2-fert-Butyl-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-

benzimidazol-5-amine

I H P
Fog — O




benzi m dazol -5-yljcarbamate HH ONNHZ ONN 111l ONHO1 OO  Methyl
{3-am no-4-[ (tetrahydro-2H pyran-4-yl net hyl ) am no] phenyl }carbamate (2.29g,
8.20 nmmol) and DVAP (0.20g, 1.64 mmol) were dissolved in 75 nL of DCM 10
Tri met hylaeRbyisemhl oride (1.10 ni, 9.02 nunol) was ad#ed/sEeopwise and t he
solution was stirred at rt for 2h. The solution was washed w th aqueous
NaHCO3 sol ution, brine and dried over anhydrous MyS04. The resi due was

di ssol v In 25 of cOH and s heated a C for. I b using a Personal

Cheni st fﬁeﬁ*ﬂ: %WI$€%%8@72 gy 'V@Fﬁth%iégiﬁ%‘éﬁﬁﬁzé’&? The residue was

di ssol v L1, dz 4 | uiison, brine and
35@11&12%%%@ ug?%*s PE}P@ 1:@693 dhdolleRGh 9845, NI ?ﬂ i

dried o crude product was pu i ed by silica gel
fl ash chidChetheayl3phi, 189 ngnol} Bay added dropsvise and dled oidticmswad dfiegeti at Yi el d: 1. 81 g

(0, SOMGLI00 Mok, GATRIUR & bt SNyl v 0 °
157 Hphibhosegie dedufytpeibel 08 W adbfiions 1, €55,
| H). Stmp)felloet dytvBiitry(10 Mid i thelsolption makhjodrto sAtamy fardd4ninl net hyl ) - 1H :
gg—% ISEZ 88%;{5@&%3%3@ H%ﬁx)rlz}ls ardde{i:i Iélné ﬂ1|§’solu§oz? Wa(S) st_ir%gd'atvrf\ofozr%ggt%gr?’%esc)’ 1
2L ent B oSS AR A g S
HCUet her digspl&did FtTJA2 Sndwadhpd weth agdebed NAHGDY ss@utmadbiseearsioiriet ivoer was stirred
at 10 anhydrous MgSO4. The solvent was evaporated. Yield: 1.54g (98%). 'H NMR (400
. Mz, CHLOROFORM-D) 8 1.49 ~ 153 (m, 4 H), 1.53 - 157 (m, 9 H), 2.22 - 2.32
"/ (m,1H),2.87 (s, 3 H),3.26 - 3.35 (m, 2 H), 3.95 (t, /=3.03 Fiz, 1 H), 3.97 - 4.00 (m,
1 H), 4.13 (d, /=742 He, 2 H), 6.61 (dd, /=8.59, 2.15 Hz, 1 H), 6.99 (d, /=1.95 Hz, 1
H), 7.11 (@, /=8.59 Hz, 1 H).

15
Example 2
N-[2-tert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl}-1H-benzimidazol-5-yl}-N-

methylpropane-1-sulfonamide

|
HN N
L S

20 2-tert-Butyl-N-methyl-1-(tetrahydro-2H-pyran-4-yimethyl)- 1 H-benzimidazol-5-
amine (for preparation, see Steps B to F of Example 1) (50 mg, 0.166 mmol) and a
catalytic amount of DMAP were dissolved in 5 mL of DCM. 1-Propanesulfonyl
chloride (0.024 ml, 0.216 mmol) was added dropwise and the solution was stirred at
1t for 3h. The solution was washed with saturated aquecus NaHCOs solution, brine

25  and dried over anhydrous MgSQ4. The product was purified by reversed-phase HPLC
using 10-70% CH3CN/H0 and lyophilized affording the title compound as the
corresponding TFA salt. Yield: 60 mg (69%); "H NMR (400 MHz, METHANOL-D,)
81.02(t,/~742Hz,3 H), 1.54 - 1.59 (m, 2 H), 1.60 - 1.66 (mm, 2 H}, 1.69 (5, 9 H),
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) T N e TT-amm L ]
= Fe= OIS M. LA g (983 ny, 26.1 mmol) was .added slowly and the solution
was 5 stirred at it overnight. The reaction was quenched at 0C by the
addition of MeOH (5 nl) followed by water (10 nL) and the solution was |eft
to stir at rt for 30 min. Anhydrous Na2SO4 (I Qg) was
sol uti orwgasestissred at it for another 30 mn. The so]i’%’ffg%zﬂo\i}@gm iltered
and the solvent was evaporated. The residue was dissolved in EtQAc and
washed with aqueous NaHCO3 sol ution, brine and dried over 10 anhydrous

e o STSS J387 2362 st GO KPS R B9 e

gm971 H)43 162,394 (d§.f*3531Hz BIG3. 95@3%3(585-12 2 H)) 4.53 (Q5=(168 Hz 2.1083 I—|£z_)9 12|—|)15
Hz, | HT- 7&‘%@ f&%SBHQS bz, 1—@5:% 81—6‘1 Jvfﬁ%@dl HSD%9§@§#7§ ggﬁ-’-f) 1 @5 Exanpl e 2

N[Z-teri[ﬁ%gsy hydr o- 2H pyr an- 4-yl net hyl ) - 1H benzi m dazol -5-yl] N
methylpropaei ]I(qotrqgﬁlde HNNOONI N / o0O 20

2-tery Butyl - N-rret hyl -1 - (tetrahydro-2H pyran-4-yl met hyl ) - 1H benzi m dazol -
am ne (for preparation, see Steps Bto F of Exarrple 1) (50 ng, 0.166 mml)
and a cBxamplekX amount of DVAP were dissolved in :5 nL of DCM

| - Propangsyl.f.ar 1 Qﬂ(?ﬁ m opwi se and

t he sol utii ntglalarﬁéﬂ ?ﬁeeémgar&rt é%yl%ls%%ﬁ% t%n%m%ds%gg\a Hcej]g with

sat ur at eghetinylintune-NagdioBamideut i on, brine 25 and dried over anhydrous MySO4.
The product was purified by reversed-phase HPLC wusing 10-70% CH3CN H20 and
| yophilized afif ord| ng the title conpound th orrespondi ng TFA salt.
Yield: 60 rrgH(\l 6 1.02 (t, J-7.42 Hz, 3

g (400 MHz, METH A
H, 1.54 - 1.59 2\ 0—166-4in, 2 H), S\
2006/ 033631 PCTISEZDO5/ 403 1.76-1.83 (m 2H)02 3 42

-23 WO
1H), 3. 09-3.13(m 2H), 3¥ 36(m 2H), 3. 40(s, 3 H), 3.94 (& . .Sg:Hz, 1 H,
(d, J=3.58 Hz, 1 W 4.55 (d, J=7.68 Hz, 2 H),
o)

10
2-tert-Butyl-N-methyl-1-(tetrabydro-2H-pyran-4-ylmethyl)- 1H-benzimidazol-5-amine
(for preparation see Steps B, C, D, E and F of Example 1) (38 mg, 0.126 mmol) and
1-butanesulfonyl chloride (0.025 mL, 0.18%9 mmol) were stirred in 3 mL of DCM
containing a catalytic amount of DMAP at rt overnight. The solvent was evaporated

15  and the product was purified by reversed-phase HPLC using 10-60% CH;CN/H,O
and lyophilized affording the title compound as the corresponding TFA salt. Yield:
39 mg (58%). 'H NMR (400 MHz, METHANOL-D,): & 0.88 - 0.94 (m, 3 H), 1.43 @
(m, 2 H), 1.53 - 1.59 (m, 2 H,) 1.59 - 1.66 (m, 2 H), 1.69 (s, 9 1), 1.71 - 1.77 (m, 2
H),2.35 - 2.42 (m, 1 H), 3.10 - 3.16 (m, 2 H), 3.35 (m, 2 H), 3.40 (s, 3 H), 3.93 (4,

20 J=3.12Hz, 1 H),3.96 (4, 7=3.71 Hz, 1 H), 4.54 (¢, =742 Hz, 2 H), 7.69 {dd, J=8.98,
2.15Hz, 1 H), 7.81 (d, J=1.56 Hz, 1 H), 7.97 (d, J=8.93 Hz, 1 F); MS (EST) (M+H)"
422.2; Anal. Caled for CopHssN;0:8 + 1.3 TFA + 1.2 H0: C, 49.96; H, 6.60; N, 7.10.
Found: C, 49.98; H, 6.67; N, 6.83.

25  Example4
N-{2-tert-Butyl-1-{(4.4-diffeorocyclohexylmethyl]-1 H-benzimidazol-5-yB-/N-

methylbutane-1-snlfonamide
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7.70 (dd, J-8.96, 2.05 Hz, | H), 7.81 (d, J=1.79 Hz, | H), 7.98 (d, J=8.96
‘Hz, | H); M (ESI) (I\/H—|)+408 0. 5 Exanple 3

N-[2 tent-Butyl-1-(tetrahydro-2H pyran-4-yl methyl)-1H benzi m dazol -5-yl ] NN
met hyl t%bam%@;&ylfonam de HHC N~ NN H Cd O 18CT/SE2005/401403
2-tert-Butyl-N-nmethyl-I-(tetrahydro-2H

pyran-4-yl nmet byl ) - 1H benzi m dazol -5-amne (for preparation see Steps B, C
D, E and F of Exanple 1) (38 ng,_ 0.126 nmmol) and 1-butanesul fonyl chloride
(0.025 nm, 0.189 mmol) were stlr?ebl in 3 n1_ of DCM containing a catalytic
amount of DVAP at rt overni ght >0 v S evaporated 15 and the
product was purified by rey ph sing 10-60% CH3CNI H2O and
Lyophilized affording the |tIe conp 0 Nas the correspondi ng TFA salt
Yield: 39 ng (58%. '1-1 NI\/R(4OOM—IZ MEFJHANCL-D4): 6 0.88 - 0.94 (m
3.1-1), 1.43 oft (m 2H),1.53-1.59( 1.59-1.66(in,2H), 1.69 (s, 9 3),
1.71 - 1.77(m2 H), 2.35-2.42 (m 1 .10-3.16 (m2H),3.35 (m2 H), 3.40
(s, 3 H, 393(d 20 J=3.12 Hz, 1 96(d J371Hz||—|),454(d,
J=7.42 |1z, H, 7.69 (dd, 1898 flSHz H, 7.81 (d, J=1.56 Hz, |

cz’zm5ﬁé€i%’d% gs’-{%"fe' f‘#jﬁykﬂ(‘é‘} ﬁﬁbml‘ éc Sif%* %gzﬁ{h?ﬂ%@%&mﬁ&?@b ngﬂan:or o

49. 98; 83 grle 4
N-{2-t es&}tjgut yPy#N «?11?81351%}?&} uor oeyel ohexyl )i net hylj-1N benzbm dazol 5-yl;
-. N net hyl byt ane- sul f onam de 24 WO 2006/ 0336:8]1 PCT/ SE2005/ 001403

F - F
F

5  2-tert-Butyl-1-[(4,4-diftuorocyclohexyDmethyl]-N-methyl-1 H-benzimidazol-5-amine
(for prepzration see following Steps B, C, D, E, F and G) (46 mg, 0.137 mmol) and 1-
butanesulfonyl chloride (0.063 mL, 0.411 mmol) were stirred in 3 mL of DCM
containing a catalytic amount of DMAP at 1t for 6h. The solvent was evaporated and
the product was purified by reversed-phase HPLC using 10-75% CH3CN/H,0 and

10 Iyophilized affording the title compound as the corresponding TFA salt. Yield: 48 mg
(62%). "H NMR (400 MHz, METHANOL-Dy): 8 0.92 (t, }=7.32 Hz, 3 H), 1.43 (m, 2
| H),1.52-1.63 (m, 2 H), 1.69 (s, 9 H), 1.70 - 1.76 (m, 4 H), 1.76 - 1.84 (m, 2 H), 2.02
C ~-2.12 (m, 2 H), 2.22 - 2.31 (o, 1 H), 3.10 - 3.17 (m, 2 H), 3.41 (s, 3 H), 4.56 (d,
J=7.62 Hz, 2 H), 7.69 (dd, J=8.98,2.15 Hz, 1 H), 7.82 (d, =1.76 Hz, 1 H), 7.96 (d,
15 J=9.18 Hz, 1 H); MS (ESI) (M~+H)" 456.

Step B: tert-Butyl [(4,4-diflnorocyclohexyl)methyllcarbamate

Y oy

Z95 -~



1 |

"0~SN ~T \' N OFF Step A N
{2-tent-Butyl-1-[(4, 4-difluorocycl ohexyl)nethyl]-1H benzi m dazol - 5-
yl } - N-net hyl but ane- 1-sulfonamde N HN} OO! / N FFFF 5

2-tert-Butyl-I1-[(4,4-difluorocycl ohexyl) net hyl]-N-net fﬁ(%;{’ilﬁt)m;mﬁ‘ dazol -5-a
m ne (V0 20068%%pht i on see following Steps B, C, D, E land G (46 ny,

0. 137 nnDI) and 1- butanesul fonyl chloride (0 063 nL, 0.411 mmol) were
stirred in 3 nL of DCM containing a catalytic amount of DVAP at rt for 6h.

The sol \L'BBI—BM@M‘()@:&Q{ t@elokdnoriel(@. 008 ot gimolpsapdissoiveddn 39 miewer sed- phase
HPLC usi ng: 10- 75% CH3 H20_and 10 Igﬁo phi | i zed affording the title conmpound

as the debMeatiord DSTEdSmL: 11.0) wag adged drepwise andhrgplotigoyasty

MVETHA| o2 1.63

21 1), 1. 0g o a g Veglett yy oyt bl i i, by 100,12

- 2. 12( m Abdatdd R@mauﬁﬂré:ﬂmwxo@uw wfm&ﬁmw oﬁaréﬂlﬁ}&l;r&kd)Mgsaﬁ(’ﬂhe J=7.62 Hz, 2
7.69 (dd, J=8.98,2.15 Hz, 1 J= H, 7.96 (d, 15

J=9. fi8 rﬁvdqprpaluct s pesifigd bmhm@éiasls@h;@mgogﬁ@hr ngagw  heites

4,40 o e, sy Lo sl P e Bono 80,0 F . -25 10,

mol)  wap gl 15.39'(15(1?21 H)M 49 (879 10 1.51 - 1.56 (m, 1 H), 1.59 - 1.75 (m, 2 H), 1.75 -
1.84 (m, 2 H), 2.01 - 2.16 (m, 2 H), 3.03 (, J=6.54 Hz, 2 H), 4.62 (br.s, 1 H).

10 Step C: [(4,4-Difluorocyclohexyl)methyllamine bydrechloride
N\ﬂfoﬁ/ | NH,
——

FF FF

tert-Butyl [(4,4-difluorocyclohexylmethyl]carbamate {505 mg, 2.03 mmol) was
stirred in 5 mL of 1M HCl/AcOH at 1t for 2h. The solvent was evaporated. The
residue was washed with ether, filtered and dried. Yield: 330 mg (88%). '"H NMR
15 (400 MHz, METHANOL-D,): 3 1.28 - 1.40 (m, 2 H), 1.71 - 1.82 (m, 2 H), 1.84 (d,
J=3.12 Hz, 2 H), 1.86 - 1.89 (m, 1 H), 2.03 - 2.15 (m, 2 H), 2.85 (d, /=7.03 Hz, 2 H).

Step D: Methyl (4-{[(4.4-diffluorocyclohexyl)methyl]amino}-3-
nitrophenyl)carbamate @

NHZ é H O‘i}\f
o
— -
© NH
FF

20 F
Following the same procedure as in Step C of Example 1 using [(4,4-
difluorocyclohexylmethyl]amine hydrochloride (210 mg, 1.12 mumol), methyl (4-
fluoro-3-nitrophenyl)carbamate (200 mg, 0.934 mmol) and TEA (0.390 mL., 2.80
mmol) in 10 mL of EtOH. The crude product was purified by silica gef flash

25  chromatography using 5% ether/DCM as eluent. Yield: 200 mg (62%). “H NMR
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DCM at OC. DAST (1.45 ni, 11.0 nmmol) was added dropwi se and the sol ution was
stirred at rt overnight. The solution was washed w th aqueous 5% KHS04
solution, saturated aqueous NaHCO3 sol ution, brin AbdRewever anhydrous
My SO O3S ude product was purified by silica (?)e@%l ash chromat ogr aphy
using 3:1 / hexanes : EtOAc as eluent. Yield: 508ng (46% . 'H NVR (400 MHz,
CHLOROFORMD): S 1.19 - 1.36 (in, 2 H, 1.44 (s, 9 H, 1.51 -1.56 (in, |

I(—'I), 1{(89 MH&,(ZBZLO%OIZ)R{%/IED);?EM—ﬂ.éﬁ)em,(zﬂg)él.tﬁhézs[@%,i}g, negcin, 2 H, 3.03
t, J=6.54 Hz 4. r.s, 1 1 { e Y 4.4

Di fl ué%éé%ﬂéﬂe%??)%@?ﬁ%]lgﬂiﬁé“ﬁ}é’?(g@hi 5D 40 - %23 E2H3&3Ne 091 FFF
F testgBut [ e, Y. tdy | ban ng, 2.03 Turn 1)
was gtc??rge{gdl’i%%ﬂﬁ" fg#’%gfmﬁ?ﬁ @%gﬁtﬁ¥()6]r§3g¢1d’ }%ieﬁé%’l vefit was
evapol7#6&bk.s, THE), 8106 $bicky ¢ Hya8.00dd ed.5sMiltn 1 g)her, filtered and dried. Yield:
333 m (88%. 'H NMR 15 (400 MHz, NI ETHANOL-D4): S 1.28 - 1.40 (m 2 H),

1.71 - 1.82 (m 2 H, 1.84 (d, _

J=3.1 , 3 .2.03-2.15(m 2H), 2. 85(d,J=7.03 Hz,2H). Step D
Met hyﬁ%ﬁm%ﬁ%%ﬁ’z@é@ﬁ ohexyl ) met hyl ] am no}- 3- nitrophenyl)car bamat e
7NH2  difHrdPogycldhelylymbih§l]afdidd) phenfydarbalfate  Fol | owi ng the sane procedure as

in Step C of Exanple | using [(4,4 difluorocycl ohexyl) nethyl]am ne
hydrochl oride I(219 ng, %.12 nmol), nethyl }(4-Hfl uoro-3-nitrophenyl)carbamate

(200 ng, 0. 93F i) an« ?E:A (0.390 nm, 2RBQ-Nagpoi)-Mh 10 nL of EtOH. The
crude product wg jied by silica gel flgdsh hromat ogr aphy using 5%
i gl 200Tg—(82% . ' H NWR NH

P s

F F

SR
N

Following the same procedure as in Step D of Example 1 using methyl (4-{[(4,4-

10 difluorocyclohexyl)methyljamino} -3-nitrophenyljcarbamate (200 mg, 6.583 mmol)
and a catalytic amount of 10% Pd/C in 20 mL of EtOAc. Yield: 185 mg (99%).
MS (EST) (M+H)"314.29,

Step ¥: Methyl {2-zert-butyl-1-[(4,4-difluorocyclohexyl)methyl]-1.H-

15 benzimidazol-5-yi}carbamate

OTN\@NHE é ﬁ .

N
O © W o I UNH
-+ O

F

F
Methyl (3-amino-4-{[(4,4-difluarocyclohexyl)methyllamino } phenyl)carbamate (185
mg, 0.590 mmol) and DMAP (15 mg, 0.118 mmol) were dissolved in 10 mL of DCM.
Trimethylacetyl chloride (0.080 ml., 0.649 mmol) was added dropwise and the

20  solution was stirred at rt for 2h. The solution was washed with agueous NaHCOs;
solution, brine and dried over anhydrous MgSO,. The solvent was concentrated. The
residue was dissolved in 4 mL, of DCE and P,Os (catalytic) was added and the

solution was heated at 125°C for 1h using a Personal Chemistry microwave gpparatus.



’ e i

-26 WO 2006/ 033631 PCT/ SE2005/ 001. 403 (400 MHz, CHLCRO:CRM D) 51.34 - .
1.47 (m 2 H, 1.65 - 1.75 (in, 2 H,1.78 - 185(m 1 H, 1.90 -1.93 (m I
H, 1.94 - 1.97 (m1 H), 2.10-2.21(m 2 H, 3.23 (dd, .J=6.64, 5.66 Hz, A
H, 3.78 (s, 3 H, 6.48 (br,s, I H), 6.83 (d, J=9.18 366(brsl
H . 8. 0% tweesssdt H), 8.07 (d. J=2.54 Hz, 1 H). 5 St e?% ’gtﬁﬁeﬂ im':”l"‘z
(3-amno-4-{[(4,4- difl uorocyel ohexyl)rret hyl ] am no} phenyl)carbarrate 0 ON
NN, O ONNHZ Ol NHO1NH O/ F- FFF Following the sane procedure as

in Step B &%ﬁ% %akhédsm'ﬁgacﬁﬁbﬁyﬁaﬁé Eéifktidh, bHBe and dried over

di fl uorocfclfocl)lﬁéxyl met hyl 3 nlttrjépheny | ) car barnate (200 ng, 0.583

mol ) armthpdroas MgHOi. C'I'hmtde pm‘du;tﬂ%ﬂ%ln@eﬂ hY EﬁlcmgeloﬁaSEt OAc. Yield: 185 nyg

{21 et Ct“ﬁ?r&rE RS Por b BT B hsahen iRyt 122me (542 B NMR

b [ I G%D?]l F-1& F
I\/g'?ﬁlylm am nd%@%%or ou?iéls%xy msgégl:%@mqn?}?hgﬁgﬁi) car bamat e
(1855 rrngQE@}O- nTofm), 228y DR 1.1 (i H). 31798(sndrel) ) 4. ik (g JeV 48 dlzyRd in 10 nL of

he 20 OGP GR dgDsT 28 et 51 RoGR. J7 D Goil 0 9B e with

aqueous C@ solution, brine and dried over anhydrous MyS04. The sol vent
was concertrated. The residue was dissolved in 4 nL of DCE and P205
(catalytic) was added and the

Step G: 2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl}-V-methyl-1H-

10 Dbenzimidazol-5-amine
, |
o l’f\} N HN N
O A

F F
F F

Methyl {2-tert-butyl-1-[(4,4-difluorocyclohexyDmethyl]-1H-benzimidazol-5-
yl}carbamate (115 mg, 0.303 numol) was dissolved in 10 mL of THF at 0°C. IM
HCVether (0.425 mL, 0.424 mmol) was added and the solution was stirred at 0°C for
15 15min. LiAlH, (57 mg, 1.52 mmol) was added slowly and the solution was stirred at
rt overnight. The reaction was quenched at 0°C by the addition of MeOH (1 mL) and
water (2 mL). Anhydrous Na;S04(5.0 g) was added and the solution was stirred at rt @

for 30 min. The solution was filtered and the solvent was evaporated. The residue

was dissolved in FtOAc and washed with saturated aqueous NaHCO; solution, brine
20  and dried over anhydrous MgSO4. Yield: 95 mg (93%). "H NMR (400 MHz,
CHLOROFORM-D): 6 1.41 - 1.51 (m, 2 H), 1.54 (5, 9 H), 1.57 - 1.67 (m, 2 H), 1.68 -
1.76 (m, 3 H),2.07 -2.17 (m, 3 H), 2.87 (s, 3 H), 4.15 (d, /=742 Hz, 2 H), 6.61 (dd,
J=8.59,234 Hz, 1 H), 7.01 (4, =195 Hz, 1 H), 7.09 (4, /8.59 Hz, 1 H).

25  Example 5

N-Methyl-N-[1-(tetrahydro-2 H-pyrau-4-yhnethyl)-2-(triflnoromethyl)-1H-

benzimidazol-5-yljpropane-1-sulfonamide

- 28 -



solution was heated at 125C for | h using a Personal Chem stry m crowave
-apparatus. 27 WO 2006/ 033631 PCT/ SE200S/ 001403 The sol ution was washed with
aqueous NaHCO3 sol ution, brine and dried over anhydrous MyS04. The crude

pr oduct q\g\@ﬁ( l%gé{lfi ed by silica gel flash chronatographyspsofgisd to 75%

Et oAc YORMEREST viel d 122 ng (54%; '"H NVR (400 MHz, CHLOROFORMID): S
1.43 - 1.52 (m 2 H), 1.55 (s, 9 H, 1.57 - 1.66 (m 5 :
2H),1.67-1.74(m 2H), 2-08-2.18(m 3H), 3. 79 (s, 3H),4.19(d,J==7.42Hz,2 H), 6.63
(br.s, I H, 7.23 (d, J:8.‘7“9\ﬂ9, i1 H, 7.37 - 7.46 (m 1 H, 7.62 (d, J=1.76
Hz, 1 H. Step G 8N N F

2-tert-Butyl-1-[(4, 4-difiuorocycl oI )Myl]-l\l—rret hyl -1 H 10

benzi m dazol -5-anmine OAN N HN C N © /IFR F F F Methyl
{2-ter2-butyl-I-[(4, 4-difluorocycl ohexyl) nethyl]-1H benzi m dazol - 5- .

yl }carbamate (115 ng, 0.303 nmol) ssolved in 10 nL of THE at 0C. 1M
HC /ether (0.425 nL, 0.424 nmol) was\ adgled and the solution was stirred at
OC for 15 15 mtt. LiAl-L (57 ng, 19 nmol ) was added slowy and the

sol uti S rre Lt youenpght . The reacti S gue d at 0C by the
addi 11 oHEbA: @“&Ft@iﬂﬁ"%“‘e&ﬂi‘l&E@%RWHQ%’WM%M@“%@%@Q&. 0 g) was
added agpbeRBmidizdl-5 91 pYreFaneii-alifstaiia¢t 3 for 30 mn. The solution was
filtered and the sol vent was evaporated. The residue was dissolved in Et OAc
and washefl with saturated aqueous NaHCO3 s tign] brine 20 and dried over
anhydr ousN NYieFd: 95 ng (93%. 'H NVR (408-Nk; ORLORGFORM D) : 5 1.41
- 1.51 (m&@\ R4 (s, 9 H,1.57 - 1.67 (m @ w 1.76 (m 3 H,
2.07 - 2.17 F 2.87 (S—3-Hy 4.15 (d, J=7.427ZTN2 , 6.61 (dd,
J=8.59,2.34 Hz,1/H), 7.01 (d, .F=1.95 Hz, 1 H), 7.09 (d, ).i=8.59 Hz, | H).
2@‘\Exa_rrpl e 5 Met hyl - N-j 1- (t et rahydr o- 2H pyr an- 4- yhriéthyl )
2xf{trifluoronethyl)-1;Fl- benzWazol -5-yl ] propane-1| - glf nam de

5  Propane-1-suilfonyl chloride (27 ul., 34 mg, 0.24 mmol) was added to a solution of N-
methyl-1-(tetrahydro-2H-pyran-4-yimethyl)-2-(trifluoromethyl)-1 H-benzimidazol-5-
amine (63 mg, 0.20 mmol} (see following steps B, C, D, E, F and G for preparation),
DIPEA (49 ul, 36 mg, 0.28 mmol) and DMAP (5 mg, 0.04 muuol) in DCM (6 mL) at
0 °C. The reaction mixture was stirred overnight at room temperature, diluted with

10 DCM (50 mL), washed with saturated Nat{CO; (2x10 mal.} and dried over Na,SO,.
The crude product was purified by MPLC using Hex/BtOAc (1:1) on silica gel to give
40 mg (47%) of 2 white solid as the title compound. "HNMR (400 MHz,
METHANOL—D‘;){ 5 1.00(t,J=742Hz, 3 H), 1.38-1.53 (m, 4 H), 1.70- 1.88 (10, 2

C H),2.15-230(m, 1 H),3.01 -3.11 (m, 2 H),3.28 —-3.33 {m,2H),3.35(s,3H), 3.88

15  -3.91(m,2H),4.30(d, =7.62 Hz, 2H), 7.55 (dd, J=8.79, 1.76 Hz, 1 H), 7.75 (4,
J=8.98 Hz, 1 H), 7.82 (d, J=1.56 Hz, 1 H). MS (BESI) (M+H)" = 420.0. Anal. Caled
for C1sH4FsN3038+ 0.20 H.0+0.30 CH;0H((432.68): C, 50.80; H, 5.96; N, 9.71;
Found: C, 30.79; H, 5 ¢91; N, 9.69.

20  Step B. N-(4-fluoro-3-nitrophenyl)acetamide

H
: \C[ 2 Y N02
F o} F

A-Flyoro-3-nitro-aniline (45.0 g, 0.288 mol) was added in portions to acetic anhydride

(150 mL}) at room temperature. The reaction mixtnre was stirred at room temperatire
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-28 WO 20061033631 PCT/ SE2005001403 O li S-NNF FF O Step A

N- Met hyl - N- (1- (tetrahydro-2H pyran-4-ylniethyl)-2-(trifluoronethyl)-

1H benzi m dazol - 5-ylj propane-|-sulfonamde | I NNF--\BONN FF/ NFF-
CO0 O 5 Propane-I-sulfonyl chloride (27 uL, 34 ng, O. JPIRIs added to

a sol ut Weh208¢/8836#net hyl - | , el Shob@s

- (tetrahydro-2H pyran-4-yl metbyl )-2-(trifluoronethyl)-1 H benzin dazol - 5-
amne (63 ng, 0.20 mmol) (see following steps B, C D, E, F and G for -

pr epar atfenh, Thd i@ vdslcolidGedBnd &icdSn vamlo)to vt thVARe ¢ompHnd0. 04 nunol )
in DCM (6 mL) at 0 C. The reaction mxture was stirred overni ght at room

t enper at{@2.0,g, A0Yoit GHINMR K400V CEB OBAFORNENed 23 5. 3dDu7 36 &a, NaHCO3 (2x10

m.) and dri oyer T rude. .pr pduct if i ed by MPLC usi ng
HexJ Bt o@??ﬂﬁ degg%%me%ﬁgs%e@&a%%rgﬁ8%332?3 2 white solid as the
title conmpound. ' HNMR (400 MVk, METHANOL-D4): 5 1.00 (t, J=7.42 Hz, 3 H),
1.38 - 1.53 (m 4H, 1.70 - 1.88 (m 2 H, 2.15- 2.30 (m | H), 3.01 -
3. 11 5( mStep C:N-(4{12ero-3-Bitseplienyl)2Vimethglaggapmide 3 H), 3.88 15 - 3.91 (m 2
H, 4.30 (d, J=7.62 Hz, 2'H), 7.55 (dd, 1=8.79,1.76 Hz,1 H), 7.75 (d,
J=8.98 Hz, | H), 7.82 (d, é51.56 Hz, | M M (ES|) Mr%r = 420.0. Anal.
Calcd for C5H24 -20 H20+8-36~CH3 . &2 50.80; H, 5.96; N,
9.71; Found: C, B0.7 2. 91; N, 9.69. 20 ep

N- (4-fluoro-3-nitrophenyl)acetamde H HZH { ~~ NO2 iNN02 F 0 ccF

Sodium hydride (4.22 g, 60%, 106 mmol) was added portionwise to a solution of N-
(4-fluoro-3 -nitrophenyl)acetamide(13.9 g, 70 mmol) in THF (200 mkL) at 0 °C.
Stirring for 20 min, iodomethane (18.5 g, 130 mmol) was added. The reaction mixture
10 was stizred at room temperature for 2 h, quenched with saturaed NaHCO; (30 mL)
and extracted with EtOAc (3x100 mL). The combined organic phases were washed
with saturated NaCl (2x50 mL). After filtration and concentration, 13.1 g (88%) of the
 title compound was obtained as a yellow solid. *H NMR (400 MHz,
CHLOROFORM-D): & 1.92 (s, 3 H),3.30 (5,3 H), 7.38 (s, 1 H), 7.52 (5, 1 H), 7.95

15 (s, 11

Step D. N-methyl-/V-{3-nitro-4-[(tetrahydro-2H-pyran-4-
ylmethyl)amino]phenyl}acetamide

,a RSy S
N NO, N

20 4A-Aminomethyltetrahydropyran (10.0 g, 86.5 mmol ) was added to a mixture of N-(4-
fluoro-3-nitrophenyl)-N-methylacetamide (15.6 g, 73.3 mmol) and TEA (15.3 mL,
11.1 g, 110 mmol) in EtOH (300 mL) at room temperature. The reaction mixture was
heated for 6 h at reflux. Upon evaporation of ethanol, the residue was dissolved in
EtOAc (400 mL), washed with HoO (3x50 mL), saturated NaCl (3x50 ml), and dried

25  over NapSO4. After filtration and concentration, 21.7 g (96%) of the title compound
was obtained as an orange-red solid. "H NMR (400 MHz, CHLOROFORM-D). §
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4-Fluoro-3-nitro-aniline (45.0 g, 0.288 nol) was added in portions to acetic
anhydride (150 nL) at roomtenperature. The reaction m xture was stirred at
roomtenperature 29 WD 20061033631 PCT/ SE20051001403 3 e white
sol 1 d w0 ML and dried in vacuo to give the t tﬁ%ﬁ%ﬁ{i@ﬂ‘nﬁb (42.0 g,
70% . 'H NWR (400 MHz, CHLOROFORMD): 6 2.23 (s, 3 H), 7.26 (m1 H), 7.50
(s broad, 1 H, 7.87 (m I H, 8.23 (dd, J=6.44, 2.73 Hz, 1 H. 5 Step C
N-(4-f 1 udBs~ 350k, Qe DR )--INInGd, RyH ¢ S0 i3dE), 1193NZONYAZ]),B.8 3, F  Sodi um
hydri de §4. 22 g, _60% 106 Ié wz%s iddggﬁﬁgrtionw se to_a solution of N (4
fluoro-3 Tn'}i)i?f%ghé@lfinaréﬁ)a# e 45 (0, & ot Aot 07 (5, HB- 20607918t 0 C
Stirring { g 172G t ( 1. ) ed.,~The reaction
m xture H%’(c))“v%g]isgt {ardr"é 'a’"ﬁégﬁgtle%g'?’gg%%%%ﬁﬁ% %ng?égg%gg% th saturaed
NaHC03 (B, nH). RSB} MEelEd= 9012, Et OAc (3x100 nli). The combi ned organic

phases were washed wth saturated NaCl (2x50 nmL). After filtration and
concehtration, 13.1 g (88% of the title conpound was obtained as a yell ow

(0,1 vy SNy (Gl Yo bt Gamfplfbpemy (s 2 9. 750

N- { 3- ni t metiylidetamnidehydr o- 2H- pyr an- 4- yl nxet hyl ) am no] phenyl }acetanlide -y

N\ N2 " /NN ~. Oi N 0/ FO 20 4-An nonethyltetrahydropyran (10.0
g, 86.5 mvl) was added to a mixture of N-(4- !

fi uoro-3-nitroph wetNesl acet ami de (15. 6~geN¥3-8 ANB) ) and TEA (15.3
m., 11.1 g, 110 I B OH (300 nL) at roo teaHure. The reaction

m xture was heated for~o at reflex. Upon evaporarfonNof ethanol, the
resi due was dissolved in QAc (400 nL), washed with H20 (3x50 ni),
sa@at ed Nad (3x50 nlf),\and dried 25 over Na2SO4 / Arfter filtration and
congentration, 21.7 g (86% of the title conpound
N-Methyl-N-{3-nitro-4-[(tetrahydro-2 H-pyran-4-yimethyl)amino]phenyl} acetamide
10 (21.7 g, 70.5 mmol) was hydrogenated in ethyl acetate (500 ml.) catalyzed by 10%
Pd/C (1.0 g) at 30-40 psi H; in Parr shaker for 18 h at room temperature. After
filtration through celite and concentration, 19.6 g (100%) of a purple solid was
obtained. 'H NMR (400 MHz, CHLOROFORM-D): 8 1.35 - 1.50 (m, 2 H), 1.67 (s,
1H),1.73-1.81 (m,2H), 1.88 (5,3 H), 1.88 - 1.99 (m, 1 H), 3.04 (d, /~6.64 Hz, 2
15 H),3.20(s,3 H),3.33 -348 (in, 4 H),3.97 - 4.08 (m, 2 H), 6.54 (d, J=1.76 Hz, 1 H),
6.60 - 6.63 (m, 2 H); MS (ESI) (M+H)": 278.7

N, Step ¥. N-Methyl-V-[1-(tetrahydro-2H-pyran-4-ylmethyl)-2-(trifluoromethyl)-
s 1H-benzimidazol-5-yljacetamide
g y
NH, N F
TG T LA
20 O O

A solution of N-{3-amino-4-[(tetrahydro-2 H-pyran-4-ylmethyl)amino]phenyl }-N-
methylacetamide hydrochoride (2,77 g, 10 mmol) in triflnoroacetic acid (60 mL) was
heated to reflux for 18 h. After evaporation of the solvent, the residue was dissolved
in BtOAc (200 mL), washed with 2N NaOH (2x10 m!.) and dried over N2,804. The
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was obtained as an orange-red solid. 1H NVR (400 MElz, CHLOROFORMD): S -30
WD 2006/ 033631 PCT/ SE2005/ 001403 1.38 - 1.52 (m 2 H) 1.72 - 1.81 (m 2
H, 1.90 (s, 3 H, 1.93 - 2.02 (m | H),323(s 3 ,323-327(m 2
H, 3.36 - 3.49 (ru, 2 H, 4.01 - 4.07 (m 2 H, 6. 91,‘.’,@59 /0%13.03 . 1 H),

7 29 (dwo @030t 2.64 Hz,1 H), 8.05 (d, J234Hzl E J=5. 37

Hz, | H). MS (ESI) (MrH)+ = 309.12. 5 Step E. N-{3

Ar ni no {(tetrahydro 2H pyr an- 4-yl r net hyl ) am no) phenyl} N nethyl acet am de

|1 N Nefe ?ﬁé\‘lﬁ%tw'a‘k puritiedbyWPO.CRsEE EtOAC on sﬂlca gel to give 3.18 g ﬁ 0%)
N-Methyl -N-{3-nitro 4-[(tetrah dr o- gﬁran yIrrethyI)amno phényl }

acet am ofa widteselid 7s @:,etmecampnm MBLE ef30682i n ethyl acetate (500

m.) catalyzed by 10% Pd/C (1.0 g) at 30-40 psi H2 in Parr shaker for 18 h at

roomtenperature. After filtration through celite and concentration, 19.6 ¢

(100% Uy A drdl@ fl-4-yichthi)-L 400 iom A PREEORM D) : S

: -1(9%& -Méth?li fg m‘ii prﬁﬁ 73y_ 1.81 EtTn 2 H, 1.88 (s, 3 H,

1 885 1b99npnﬂ2301-|5)-am81804 (d J 6 64 Hz 2 15 H, 3.20 (s, 3 H, 3.33 - 3.48

(m 4 H, 397- 4.08 (m 2 H, 6.54 (d, J176Hz | H), 6.60 - 6.63 (in,

2 H; M (ESI) (MtH) 4: 278.7 Step F.

N- Met hyl - < dr EZH—pyran 4-yl met hyl ) - Z}H et hyl) -

1H benzi md ol - a%—Kam de I I NCNHZ NININ F IANFF 20 00

A sol ution of N {% amind-2a- [ (tetrahydro=2H pyrau- 4-yl ifet h | Yafi no] phenyl} N
ol

met hyl acet am de hydroghoride (2.77 g, 10 mmol) in triflugroacetic acid (60
nm.) was

N-Methyl-N-[1-(tetrabydro-2 H-pyran-4-ylimethy!)-2-(trifluoromethyl)- 1 H- ®
benzimidazol-5-yl]acetamide (3.18 g, 8.95 mmol} was dissolved in hydrochloric acid
(37%, 60 mL) and then heated overnight at 95°C. After concentration, the residue was
10 treated with 20 mL of 2N NaQH, extracted with EtOA¢ {(4x50 mL). The combined
organic phases were washed with brine (20 mL) and dried over Na»SO4. After
evaporation, 2.80 g (100%) of a purple white solid was obtained as the title product,
which was used directly for Step H. MS (ESD) (M+H)" = 314.20.

15 Example 6
N-Methyl-N-[1-(tetrahydro-2 H-pyran-4-ylmethyl)-2-(trifluoromethyl)-14-

benzimidazol-3-yl]cyclopropanesulfonamide

N\E;[N\}gﬁ: - |>_§_N \@N\}j’:
(\(

0 O~r’

20  Following the procedure in Example 5, wsing cyclopropanesulfonyl chloride (34 mg,
0.24 mmol), N-methyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-2~(triflucromethyl)- 1 4-
benzimidazol-5-amine (63 mg, 0.20 mmol) (for preparation, see the step G in example
1), DIPEA {49 uL, 36 mg, 0.28 mmol) and DMAP (5 mg, 0.04 mmol) in DCM (6
mL) at 0 °C. The crude product was purified by MPLC using Hex/EtOAc (1:1)on



heated to reflux for 18 h. After evaporation of the solvent, the residue was
dissolved in EtQAc (200 nL), washed with 2NNaOH (2x10 nt) and dried over

Na2SO4. The -31 WO 2006/ 033631 PCT/ SE200S/ 001403 cru U s
purifiedwgbl“ﬂﬁf’?}é(ﬂy ng Et OAc on silica gel to give 3. 1g85'g{:§'g3/f§(}m¥)g? a white
solid as the title conpound. M5 (ESI) (MtH)+ = 356.02. Step G

N-Met hyl -1 - (tetrahydro-2H pyran-4-yl met hyl ) - 2- (trifluororrethyl) 1H 5

b d I
Ne% 't hmyI aaiea atégx{ég(%l m$ O9’7’;A|ﬁf'¥ Xﬁ:lljt_ﬁmom Es tHe(ﬁtl@cEEx Dk

ran-4-y -2- trlfluororre(t%yl
Eegﬂj(r:m M@II\JB'IIW)HG@@Q gtR:2 Qn, ZBHBES) gﬁmla 01 {(ms2 Hi).skdl vba2 gn, ter
cgncent rgrl'boﬁq% "%élr@b'{&@eq\ﬁgk)zl%n({%?’ggﬁeagaﬁ bﬁ%z@ %Lﬁlag%lﬁa /> extracted

with Et Oécss(%‘v@(rﬂb) ,Bhe @Oy gyegy, 201y ankGapases, 2«@5@12@ eﬂ gith brine
(20 m.) and dried over Na2504. After ~ evaporation, 2. 100°/c) of a

purpl & \/\Aﬁd,t3§8§8lH2d1\b§s7 Hhidalrle?s Hs,  Hp MSt(ESI)p(%!tIﬂ)CF-‘M&zmlAmlvvas used

N vt nyl G ERE v A G GRT R §mﬁ#§%§96b1féfé??ﬁo§6§éﬁhyu 1H b

enzimd @zgjg@nﬂdngyggqgrpp@wgg#onamd e3 o 11 Nf %9NF No Nf %NF
NFFNF
Example 7
10 N-[2-fert-Butyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1 H-benzimidazol-3-yi}-N-

methyipentane-1-sulforamide

=0

CD

M~ "\—v
C[N‘}‘K — g 7@( b
!

2-tert-Butyl-N-methyl-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-benzimidazol-5-amine
15 (65 mg, 0.216 mmol) and a catalytic amount of DMAP wete dissolved in 3 ml of
DCE. n-Pentyisulfonyl chloride (44 mg, 0.259 mmol) was added and the solution was

O

- stirred at rt for 4h. The solution was washed with saturated aqueous NaHCO;
C/ solution, brine and dried over anhydrous MgSO,. The solvent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH;CN/H,O and
20  lyophilized affording the title compound as the corresponding TFA salt. Yield: 89 mg
(75%). "H NMR. (400 MHz, METHANOL-D4) & 0.89 (t,/=7.13 Hz, 3 H), 1.26 - 1.34
(m,2H),1.34-143 (m,2H), 1.52-1.58 (m, 2 H), 1.58 - 1.66 (m, 2 H), 1.69 (5, 9
H), 1.71 - 1.80 (m, 2 H), 2.34 - 2.43 (m, 1 H), 3.09 - 3.16 (m, 2 H), 3.36 (td, J=11.47,
'2.64Hz, 2 H),3.40 (s, 3 H) 3.93 (d, J/=3.12 Hz, 1 H), 3.95 - 3.97 (m, 1 H), 4.55 (4,
25 J=7.62Hz, 2H),7.69(dd, =9.08,2.05Hz, 1 H), 7.81 (d,/=1.56 Hz, 1 H), 7.97 (d,
J=8.59 Hz, 1 H); MS (BSI) (M-+H)" 436.0; Anal. Caled(%) for CosHayN;03S + 1.1
TFA+ 0.9 H;0; C, 52.43; H, 6.97; N, 7.28. Found: C, 52.39; H, 6.96; N, 7.43.
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| i

20 Fol l owi ng the procedure in Exanple 5, using cycl opropanesul fonyl chloride
(34 ng, 0.24 mol),

N-net hyl -1 - (tetrahydro- 2H pyran-4-yl nmethyl )-2-(trifluoromethyl)-1H

benzi m dazol -5-am ne (63 ng, 0.20 mml) (for preparati |3 step Gin
exanpl ewdoo6/®3RHEA (49 ulL, 36 my, 0.28 rmol) and Dmp'?%’sn%ﬁtgg’bgﬁsmn in
DCM (6 nL) at 0 C. The crude product was purified by MPLC using Hex/ Et QAc
(1:1) on 32 WO 2006/ 033631 PCT/ SE2005/ 001403 silica gel to give 81 mg (97%
of a V"hiﬁga Ligd as the title conpound. 1HNMR (400 MHz, METHANOL-D4): S
0.85 - 0. m 2 , 093 - 1.01 (m 2 H, 1.37 - 1.52 (m 4H),2.18-2.31
(m 1H) , 2Vqsa+Batyla-(tehraByde-3 36t =428 e 8B L IgHyimid3zd&-yl1dv-05 (m 2 H),
4.32 (d, 1=7 Hz, 2 H, 7.58 (dd, J=8.89, 2.05 Hz, 1 H), 7.76 5 (d, J=8.79
He, 1 mm?ﬂ%E%%}esﬁi%%ﬂﬁz, 1 H. M5 (ESI) (MeH)' = 418.0. Anal. Caled for
C18H22F3N303S+0. 10 H20+0. 20 CH3OH (425.66): C, 51.36; H, 5.45; N, 9.87;
Found: C, 51.39; H 5.49; N, 9.92. Exanple 7 10
N-[2-tent-Butyl-I-(tetrahydro-2H pyran-4-yl metbyll)-l H benzi m dazol -5-yl J-N- °

net hyl pent anéiNl- syl f.gnamide HN ,\ N -~_~ N/ “gd:x--a N O 00
2-tent-Butyl - N vl tetram;LgLr_LZ_‘u;pyran/Z%yrJ N\l

H benzi m dazol - (65 ng, 0.216 mml) "and P | y&i ¢ anmount of
DVAP were dissolved ip 3 nL of DCE. n-Pentyl sul fonyl chlpride (44 ng, 0.259
mmol ) was added a he solution was stirred at it f 4h. The sol ution was
washed with saturiated agueous NaHCO3 solution, brine akd dried over
anhy(grous MySOH4. sol vent was evaporated and the oproduct was purified by

reversed- phase HPLC using 10-70% CH3CNI H20 and_20 | yophilized affording the
title colrpoubuybd-mtibykbiliegsioieizHgpyrandsamethyli Bi-benmoidegol-F-7589¢. ' H NVR,
(400 MHz

1.34 - 1@%? m%l%li‘%%a i‘g‘%gbg‘%i’%gm%ﬁﬁoﬁw‘%YEDQ‘S-S&X‘?@E{?’(%%%Z (Hl)n 1269

g 3gl) : gjm%.— Ili%aggstﬂfﬁhyl?chmde@@é@ 12 048 5(hidol) wasladdedt 49 the soldfor{ i N, 2 H);
. td, =11. ,
( was stirred at rt for 12h. The solution was washed with saturated aqueous NaHCO;

10 solution, brine and dried over anhydrous MgSQO4. The solvent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH;CN/H,0 and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 70 mg
(83%). "HNMR (600 MHz, CDsOD) & 1.31 (1, J=7.30 Hz, 3 H), 1.53 - 1.58 (m, 2 H),
1.58 - 1.65 (m, 2 H), 1.69 (s, 9 H), 2.35 - 2.42 (m, 1 H), 3.16 (m, 2 H), 3.35 (m, 2 H),

15  3.41(s,3H),3.94 (d, /~3.84 Hz, 1 H), 3.95 (4, /=3.84 Hz, 1 H), 4.54 (d, J=7.68 Hz,
2 H), 7.69{dd, /=9.09, 1.92 Hz, 1 H), 7.81 {d, /~1.79 Hz, 1 H), 7.97 (4, /~8.96 Hz, 1
H); MS (EST) (M+H)" 394.0; Anal. Calcd(%) for CoeH3:N30:S + 1.4 TFA: C, 49.50;
H, 5.90; N, 7.60. Found: C,49.51; H, 6.00; N, 7.24.

20
Example 9
N-[2-tert-Butyl-1-(tefrahydro-2H-pyran-4-ylmethyl}-1 H-benzimidazol-5-yi}-V,2-
dimethylpropane-2-sulfonamide
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2.64 Hz, 2 H), 3.40 (s, 3 H 3.93 (d, J=3.12 Hz, 1 H), 3.95 - 3.97 (in, |
H),455(d 25J762Hz 2 H), 7.69 (dd, J=9.08, 2.05 Hz, | H), 7.81 (d,

J=1.56 97 (d, J=8.59 Hz, 1 H); MS (ESI) 631 Anal _
Cal cd(%’Ofl‘ejW" ’§H37N3038 + 1.1 TFA + 0.9 H20; C, 52. ﬁ%&@ﬁ@ 97; N, 7.29.

Found: C, 52.39; H, 6.96; N, 7.43. -33 WO 2006/ 033631 PCT/ SE2005/ 001403
Exanpl e 8

N[ 2-tent- But,yl-l (tetrahydro-2H pyran-4-yl matcpyl)-l H benzi m dazol -5-yl ] - N
met hyl et haneg Ifnarq\de NO 50

2-tent-Butyl - (tetrahydro-2H pyra% 43r>N benzi m dazol - 5-a
mne (50 ny, G~lf N%%_{an a catalytic anotht re dissolved in 3
m. of DCE. Ethanesu fonyl chloride (0.020 m., 0.2 mol ) was added and the

solution was sti d at rt for 12h. The sol ution was shed with saturated
aqueous NaHCO3 10 sdlution, brine and dried over anfflydious MgSO4. The

sol vent was evapOrat ed and the product was purifiedl by reversed-phase HPLC
usi ng 10-70% CH3CN H20O and |yophilized affording.thie title conpound as the

((:?r E ?gé{g’%{"gzg?ﬁﬁﬁﬁ ¥ ﬁhgdmw% b an(ﬁlﬁeth g e‘(igglgd%niz >3 OD)l. gglt 21 9

- H, 2.360mg. 04]256(mm0]l) s DMAPG2¢ mg, 0.16% ,mxﬁoBBreferﬂlssﬁNd)i jn3imi3o#tl (s, 3 H)

7 9ot seGis Bogde (B0t Aingy 0 pendrasadtog s hediion 07 (4

38 9% Hgag étlrréd)at rﬁ\ﬁr Qﬁsﬂxe 5%@%5&%@% satg?dté‘cﬂe(q‘_'&oﬁsq'ﬁ £§70d; T31IN303S+ 1.4
TEA:~ C, 49 ““Found N 7-24. 20

Exanpl e s:ﬂuhon, brme and dned over anhyd;rous MgSO4 —Chloroperoxybenzmc acid (37
2 PO A S e AR L 520
‘0 *X Padhell with satnrated aqueous NaHCOs solution, brine and dried over anhydrous
MgSO4. The product was purified by reversed-phase HPLC using 10-70%
10 CHsCN/HO and lyophilized affording the title compound as the corresponding TFA.
- salt. Yield: 34 mg (38%). "H NMR (400 MHz, METHANOL-D) § 1.37 (s, 9 H),
1.52-1.58 {m, 2 H), 1.59 - 1.66 (m, 2 H), 1.69 (s, 2 H), 2.34 - 2.44 (m, | H), 3.36 (m,
2H),348(s,3H),3.93(d,/~332Hz, 1 H),3.95-3.97 (m, 1 H),4.54 (d, /~7.62 Hz,
2 H), 7.78 (dd, /=5.08, 2.05 Hz, 1 H), 7.92 (d, /=2.15Hz, 1 H), 7.96 (d, /=9.18 Hz, 1
15 H); MS (ESD) (M+H)"422.0.

- Example 10
) N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimid azol-5-y1}-N-

methylpropane-1-sulfonamide

2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-N-methyl-1 H-benzimidazol-5-amine
(45 mg, 0.134 mmo]) and a catalytic amount of DMAP were dissolved in 3 mL of
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l . ke
N'" N 03 O 2-tert-Butyl-Nnethyl-I
-(tetrahydro-2H pyran-4-yl net hyl ) -1 H benzi m dazol -5-amne (50 ng, 0.166
nmol ) and DVAP (20 ng, 0.166 nmmol) were dissolved in 3 nL of DCM
t-Butylsulfinyl chloride (0.027 nL, 0.215 nunol) was §,?q%§2 Bt sol ution
5 was swigreeome3it for 2h. The sol ution was washed wi urat ed aqueous
NaHCO3 solution, brine and dried over anhydrous MSO4.
3- Chl oroperoxybenzoi c acid (37 ny, 0.166 mvol) was added and the sol ution

was sti g%nﬁ oFRE (G020 00.1 7985 hEIThwik Adied aha HiRt@fRgUeoUs NaHCO3
sol ution, r| n dried over anhydfous MySO4. The product was purified by

r ever sedvaststizred &Rﬁ@mﬂh @EBOhlﬂOﬁ/mwlﬂQ@ﬁHﬁﬁdﬁqmeamsaf fording the

e RSP, bl Wi, 0
(m 2 oducbFad ﬁmni@ed’ﬁy re@er's"éh ;ha%e ﬁ‘i’L@"&sﬂ(g t@-’i’O% Gi‘ﬁC‘N/HzO agdH), 3.48 (s, 3

H, 3.93 (d, J=3"32 547(d, J=7.62 Hz, 2
H, 3. 78yc(1ﬂni;zedaﬁfo&ﬁng ﬂxe@ﬁleldzmpmumd) as the Qme(sgqndeTM sk, Yield)55 Mg 96 (d

J=9. 18
N-{ 2-t e?z%it ﬁ@&%%%@%@éﬁé@ 9‘5@@‘?’ é‘ﬁ-?b@vzli Hi tR9®1 - 5-y1 }- N

t hyl - f \ 2-tent-Butyl -
lme_ { ¥4p£{&3??ﬁh¥)r6§géycl gl?éﬁ)lmat i %Lllr?gtﬂyﬁ @HA; Ig)r’m m ?alzofniz- am ﬁg (ZSy
my, 0.13%, Euﬁer?.)?.Qa(mi ld{,oatoél-ﬁt]%(nalﬁiﬁ)gﬂ 3BF(DNR), Weide dAF<h60 He Hy 3 L of -35
0 170 ioh) a0 S bl 931 56 T 5 710 (8 s W A5, (0 020 M

10 MS (EST) (M+H)" 442.0; Anal. Caled(%) for CoHssN30,SF, + 1.0 TFA + 1.6 Hy0:
C,49.32 H, 6.42; N, 7.10. Found: C, 49.39; L, 6.66; N, 6.71,

Example 11
N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyljmethylj-1H-benzimidazol-5-y1}-N-

15 methylethanesulfonamide

=0

! \ 2
OO — oA

£ v @
2-tert-Butyl-1-[(4,4-difluorocyclohexyDmethyl -N-methyl-1 H-benzimidazol-5-amine
{49 g, 0.146 mamol) and a catalytic amount of DMAP were dissolved in 3 mL of

20 DCM. Ethanesulfonyl chloride (0.018 mL, 0.190 mmol) was added and the solution
was stirred at rt for 12h. The solution was washed with saturated aqueous NaHCO;
solution, brine and dried over anhydrous MgSO4. The solvent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH3CN/H,O and
lyophilized affording the title compound as the corresponding TFA salt. Yield: 58 mg

25 (73%). "H NMR (600 MHz, MeOD) & 1.31 (t,/=7.42 Hz, 3 H), 1.34 - 1.41 (m, 2 H),
1.54 - 1.62 (m, 2H), 1.69 (5, 9 H), 1.72 ~ 1.80 (1, 2 H), 2.03 - 2.11 (m, 2 H), 2.23 -
2.36 (m, 1 H),3.17 (g, /=725 Hz, 2 H), 341 (s, 3 1), 4.56 (d, /=7.68 Hz, 2 H}, 7.70
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was stirred at rt for 4h. The solution was washed with saturated aqueous
NaHCO3 solution, brine and dried over anhydrous MgySO4. The sol vent was
evaporated and the product was purified by reversed- dssi ng 10-70%
CH3CN HYO 03364y ophi | i zed affording the title corrpogn §§zsob.ﬂ1<§4l3
corresponding TFA salt. Yield: 55 ng (74%. 1H NWVR (400 MHz, METHANOL-D4) S
1.00 (t, J=7.42 Hz, 3 H, 1.51 - 1.60 (in, 2 H, 1.66 (s, 9 H, 1.68 -1.73
(in, 2 Kid, 2898 2.05Hz, (H), 4sHY, A2.00Hz, PH), T . 96(d, 2=8.96 Hz, 1 H): MS

H), 2. 18-2 %@ %{gﬁ,%ﬁg 06-3.12(m 2H), 3. 38(s, 3H), 4.54(d, J=7.62 Hz, 2 H), 7.67
(dd, . 19! o ,-0-1 H, 7.79 (d, J=1.56 Hz, 1 H), 7.94 (d, J8.98 Hz, |

H; 10 M5 (BSI) (M+H)+442.0; Anal. Calcd(% for C22H33N302SF2 + 1.0 TFA +
1.6 H20: C, 49.32; H 6.42; N, 7.10. Found: C, 49.39; H 6.66; N, 6.71.
Ex?rrpIeEkhmplellzl ( 4-difl | oh I hyl]-I.Hb d IA | }
N-{2-tel2-Butyl-l-((4,4-difluorocycl ghexyl)nethyl]-I| H benzim dazol -5-y N
15 net hW—&-W&%Egml-gldﬁ‘&ﬁdaféuqr0N’%ﬂhexyl)metlwlﬂlﬁrbeﬂﬂ@@ﬂpwlﬁﬁ FFF

2-tent- =] - ~di f-huor ocycl ohexyl ) met hyl ] - N- net hyl -1 H benzi m dazol - 5-a
mne ( gwwg?dlﬁ.[l(l_%gﬁrﬁﬁﬁlbgand a catal ytic anmount of DVAP were dissolved in 3
niL of 20 DCM Et hanesul fonyl chloride (0.018 niL, 0.190 nmmol) was added and
the solution was stirred at rt _for 12h. The solution was washed with

sat urated agueous NaHCO3 sO tﬁ?om, brine and dried over anhydrous MySO4.
The sol vent was evaporated and §Hé&- prgdiict s purified by reversed phase
HPLC usi ng 10- 70% CH3CN H20 and© Iffor ding the title conpound as
the corresponding TFA salt. Yield: 58ngN25/(73%, 'H NWVR (600 MHz, McQOD) S
1.31 (t, J=7.42 Hz, 3 H, 1.34 -1.41 (m H) , :
1.54:-1.62(m2H), 1. 69(s,9.H), 1. 72- 1. 80 11),2.03-2.11(m 2H),2.23- 2.30 (m

I E{)/ 3.17 (q, J=725 Hz, 2 H), 3.41f Hy, 4.56 (d, J7.68 Hz, 2 H), 7.70
-36 WD 2006(033631 PCTJSE2005/ 001403 t{(dd, J=8.96, 2.05 Hz, | H), 7.82 (d,
J=2.05 Hz, | H), 7.96 (d, J=8.96 Hz, FH); VB

Step A: N-{2-tert-Butyl-1-[(4,4-diftuorocyclohexylymethyl}-1H-benzimidazol-5-

‘10 ylipropane-1-sulfonamide

2 ' Qe
T CCA

F ' F
F

=0

vz

F

2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-amine (for

preparation, see the following steps B to E} (45 mg, 0.140 ramol) and a catalytic

15  amount of DMAP were dissolved in 3 ml. of DCM. Propanesulfonyl chloride (0.020

L, 0.182 mmol) was added and the solution was stirred at 1t for 4h. The solution

was washed with saturated aqueous NaHCOs solution, brine and dried over anhydrous
MgSQy. The solvent was evaporated and the product was purified by reversed-phase
HPLC using 10-70% CH3CN/H;0 and lyophilized affording the title compound as the

20  corresponding TFA salt. Yield: 39 mg (51%). "H NMR (600 MHz, CD;OD) § 1.00
(t,J=7.55Hz,3 H), 1.53 - 1.61 (m,2H), 1.67 (5,9 H), 1.70 - 1.77 (m, 3 H), 1.77 -
1.85 (mn, 3 H), 2.02-2.11 (m, 2 H), 2.22 - 2.29 (m, 1 H), 3.08 - 3.13 (m, 2 H), 4.53 (4,
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(ESI') (M+H)+428.0. Exanple 12 5 .
N-{2-tort-Butyl-1-[(4,4-diflnorocycl ohexyl)nethyl]-1H benzinlidazol -5- yl}
propane-|-sulfonamde "0 M 0 ~F F Step A N{2-tert .

Butyl -1-[(4, 4-difluorocycl ohexyl)nmethyl]-1H benzi m dazgl.- 5,

yl } pr opsez0aé/suisFonami de H 2N\ 5 H} 0 ~CC N> | G ?EF{S%&“‘#}”E"?: FFE (
2-tent-Butyl-1-[(4, 4-difluorocyci ohexyl)nethyl)-IH benzi m dazol -5-am ne (for
preparation, see the followng steps Bto E) (45 ng, 0.140 nunol) and a
catal yti g &1l I 1 =3 I-QGMB opanesul f onyl
chl ori deﬁgﬁﬁg%ﬁ?%ﬁ%mwbﬁa% gd bﬁ?gg%gt ﬁgmsﬂoz?gti on \%\gg’ stirred at
rt for 4k9.22Hz, 40y MDESIWAG-Rs128M. Wi t h sat urat ed aqueous NaHCOB sol ution,
brine and dried over anhydrous MSO. The sol vent was evaporated and the
product was purified by reversed-phase HPLC using 10-70% CH3CN HzO and

| yophi | i E gL i : isag TPA sal t.
Vo SREREE QI NE D ifprdy OB RRA ainol'3 it bRE TfRREARIRY THA Sal
(t,J57.55Hz, 3H), 1. 53- 1. 61(m 2H), 1. 67(s, 911), 1. 70-1. 77(m 3H), 1. 77- 1.85 (in,

311), 2.02 - 2.11 (m 2 H, 2.22 - 2.29 (m 1 H,3.08 - 3.13 (in, 2 H),
4.53 (d, -37 WD 2006/ 033631 PCT/ SE20051001403 g=~7.4DHz, 2 H), 7.41 (dd,

J=9.09, 1.92 Hz, | , 7.95 (d, J=1.79 Hz, 1 HunN7.89 (d, - J=9.22 Hz,1 H); M
(EST) (M+11)}428HH, Neg~ Q
et e
I "
F
FvO/I

F

N-(4-Fluoro-3-nitrophenylacetamide (1.15 g, 5.84 mmol) and [(4.4-
difluorocyclohexyl)methyl]amine hydrochloride (1.30g, 7.59 mmol) were stirred in

10 30 mbL of EtOH containing TEA (2.40 mL, 17.5 mmol} at 80°C for 48h. The solvent
was evaporated. The residue was dissolved in EtOAc and washed with agueocus 5%
KHSOy4 solution, saturated agueons NaHCO; solution, satorated agueons NaCl
solution and dried over anhydrous Na;SOs. The product was crystallized from
EtOAc. The left over mother liquor was purified by silica gel flash ch:romatographjr

15  wusing 2:1 / hexanes:acetone as eluént. Yield: 1.50 g (78%). 'H NMR (400 MHz,
CHLOROFORM-D) & 1.33 - 1.47 (m, 2 H), 1.66 - 1.77 (m, 2 H), 1.77 - 1.86 (m, 1 H),
1.89-193 (m, 1 H), 1.93-1.97 (m, 1 H),2.10-2.17 (m, 2 H), 2.18 (s, 3 H), 3.23 (d4,
J=6.74, 576 Hz, 2 H), 6.83 (d, /~9.37 Hz, 1 H), 7.15 (5, 1 H), 7.80 (dd, J/=9.18, 2.54
Hz, 1 H), 8.09 (d, J=2.54 Hz, 2 H).

Step C: N«(3-Amino4-{j{4,4-difluorocyclohexyl) methyl] amino} phenyl)

acetamide
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Step B: N-(4-{[(4,4 Difluorocycl ohexyi)nethyijam no} 3-nitrophenyl)acetam de
5000 HNN O +/ FNHF N (4-Fluoro-3-nitrophenyl)acetamde (1.15 g,

5.84 I n 4,4- difluorocycl ohexyl)nmethyljam ne_hydroch] orjde (1.30g,
7.59 %‘% 2'&@83€L§ti rred in 10 30 nL of EtOH contai ni n&c¥%ﬁz‘("§}.ﬂ%d"3n& 17.5
mmol ) at 80C for 48h. The sol vent was evaporated. The residue was dissol ved
“in Et OAc and washed with aqueous 5% KHSO4 sol ution, saturated aqueous
NaHCGO3 sol ution, . sapurated aqueous NaCl solutjon.and dried over anhydrous
Na2SO4 The pr odu&fwas ciystallized from EtQAC: The left over nother | i quor
was purified by s$iNJ ca gt Oil ash chromat ogr aphyyl5 usi pg. 2: 1 /
hexanes: acet one as t. Yield: 1.50 g (78%. ' (ﬁOO VHz,
CHLOROFORMD) S 1.3 by (m 2 H, 1.66 - 1.77 %H), 1.77 - 1.86 (m
1 H, 1.8 -1.93 (m | H), 1.93 -1.97 (m 1 H), 2.10 NHy" 17 (m 2 H, 2.18
(s, 3 H, 3.23 (dd .74, 5.76 Hz, 2 H), 6.83 (€&~J379.37 Hz, 1 H), 7.15
(s, I H, 7.80 (dd; 9.18, 2.54 Hz, | H), 8.08.( J=2.54 Hz, 2 H). 20

T | am no} phenyl)
O0n, FINI NOHN- NH2

acet ami de -38 WD 2006/ 033631 PCT/ SE2005/ 001403
NHI NH F-& F-& F F Ar

(4-{[(4,4-Difluorocycl ohexyl)rnethyl]am no)-3-nitrophenyl)acetam de (1.48 g,
N-(4-{[(4,4-Difluorocyclohexyl)methylJamino }-3-nitrophenyl)acetamide (148 g,

4.52 mmol) was dissolved in 50 mL of EtOAc containing a catalytic amount of 10%

5 Pd/C. The solution was shaken in a Parr hydrogenation apparatus under Hj

o -atmosphere (45 psi) at rt for 24h. The solution was filtered through Celite and the

solvent was evaporated. Yield: 1.32 g (98%). "H NMR (400 MHz, CHLOROFORM-
D)o1.31-1.43(m,2H),1.64-1.73(m, 2H),1.74-182(m, 1 H), 1.89- 193 (m, 1 .

H), 1.93 - 1.96 (m, 1 H), 2.08 - 2.17 (m, 5 H), 3.00 (d, /=6.64 Hz, 2 H), 3.27 - 3.46

10 (m,2H),6.55 (d, /=840 Hz,.1 H), 6.70 (dd, /=8.40,2.34 Hz, 1 H), 7.01 (s, 1 H), 7.13

(d,/~=234Hz, 1 H).

Step D: N-{2-fert-Butyl-1-{(4,4-difluorocyciohexyl)methylj-1H-benzimidazol-5-
yl}acetamide
15

N-(3-Amino-4- {[(4,4-difluorocyclohexyDmethyllamino }phenyl) acetamide (1.32 g,
444 mumol) was dissolved in 100 mL of DCM containing DMAP (108 mg, 0.89
20  mmol). Trimethylacety! chloride (0.60 mL, 4.88 mmol) was added dropwise and the
solution was stirred at rt for 2h. The solution was washed with saturated aqueous
NaHCO; solution, saturated aqueous NaCl solution and dried over anhydrous Na;SOy.
Part of the product precipitated during the washings and was filtered. The organic
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_4.52 mol ) was dissolved in 50 nlL of Et OAc cont ai ni ng a catal ytic anmount of

10% 5 Pd/ C. The solution was shaken in a Parr hydrogenati on apparatus under
H2 atnosphere (45 psi) at rt for 24h. The solution was filtered through
Celite and the solvent was evaporated. Yield: 1. 32 g ﬁ?&‘ﬁoﬁﬂﬁ,;w (400
MHz, CHbORORPRIH3IID) 51.31 - 1.43 (m 2 H), 1.64 - 15: 74 - 1.82
(m 1H, 1.89 - 1.93 (m 1 H, 1.93 - 1.96 (m | H),208-217(m 5 H),
300(d J=6.64 Hz, 2 H, 3.27 - 3.46 10 (m 2 H), 6.55 (d, J =SAO Hz,. |

112L 6. 73)hﬁ§$dwas]ev%p6ﬁted?an§%olﬁ%meﬂ vith thé Rdcifitate. 1TH proﬁuét%vas(cﬂssoﬂrea 34 e,

'N—{2 tennssmiybmc@ﬂzandp&aceﬁun@wwwh@@@ln’h@tehymcmmbmnszhwwaam 5-

Kl % gcit 81%9‘31 i P(Pimi’ﬂ%‘{?}r%?‘g%%‘FBW&% ?}#f%rn? }f;fhs r‘?&?‘FB‘C’”éc‘@?r&m de (132 g

. 4. 44 eRal dndas seivesiolyedyd gBrz&Qp The gﬁodﬁ%/wéﬁ’ﬂis@bl%@% EAGRc (488 ny, 0.89
20 mmol ). Trinmet hyl acetyl chl oride was added dropw se

and Bhe w@bftdjmihraqna@wﬁiﬁﬁéd selutien, Sfablratgcﬂa aqmuess Gl solwionasd wiaished wi t h

saturated a us . sol u sat. ed..aqu qu ion and
dried o&Fr Bm ‘é’ﬁ’??’vﬁ “ﬁlﬁ%@%%&%@gg@g‘i&ﬂﬁf’?ﬂ& Xri ng the
washi ngs, éllrgd) Y@Sackohb: ﬁé}?aﬁes ddenentganidd: .89 c\/{@s O0GEORRES 1400 MHz,

PCT/ SE2005/°001. 303 phase was evapor at ed- ‘and ¢ ined with the preC| pitate.

The pr odMETHAMNOLHD:S 6| Med- 1 48 (B1) 2nflD), de?A(sCPff—I)aﬂmOpI]aﬁfedmih}B 563@l-ed tubes (5

st ronthl? Gort 35500 0 B ol i Get E0: Db £ el Ehe STt Shas.
evaper atyed o T11¢ 3898 4Cin, Wa3) @4@5@% NHEr@qdard & washgy with aqueous

NaHCO8 sol’uti’on, saturated ‘aqueous s6l'ution and dried over anhydr o
Na2S04. The product was purified by silica gel flash chromatography usi @

TR T IE -t gttty %ﬂ%f?ﬂ%ﬂ%@ﬂem 2'h,

1.67 -
\fo
HN N HzN\©:N\
| D Q— .
N N
F FvO/l
4 F

15

N-{2-tert-Butyl-1-[(4 4-difluorocyclohexylymethyl]-1/-benzimidazol-5-y1} acetamide
(500 mg, 1.37 mmol) was dissolved in 10 mL of 1:1 / BtOH:2M HCI. The solution @
was divided mto two sealed tubes (5 ml/tube). Each tube was heated at 120°C in a
Personal Chemistry microwaves instrurent for 1h. The fractions were pooled and the
20 solvent was evaporated. The residue was diluted with 2M NaOH and extracted (3X)
with EtOAc. The organic phase was washed with saturated aqueous NaCl solution
and dried over anhydrous Na;SO;. The solvent was evaporated. Yield: 440 mg
(99%). "H NMR (400 MHz, CHLOROFORM-D) & 1.40 - 152 (m, 2 H), 1.52 - 1.54
{m, 9 H), 1.56 - 1.66 (m, 4 H), 1.68 - 1.75 (m, 2 H), 2.07 - 2.17 (m, 3 H), 4.14 (4,
25 JF7.62Hz 2 H), 6.65 (dd, J/=8.50, 2.25 Hz, 1 H), 7.04 - 7.09 (i, 2 H).

Example 13
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Pt ere2eoe (T3 ), 2. 11 (s, 3 H), 2.15 - 223 (m | H),

d, J=7.62 10Hz 2 H, 7.35 - 7.39 (m 1 H, 7.40 - 7.44 (in, 1 H,
d, J=1.76 Hz, H).SStepE

2 tent - Bu 4, 4 di fl uorocycl ohexyl ) net hyl ] - 1H be (ﬁ)}mhnﬁg am ne HN
~~ H2N J’V(}uy‘l"ﬁ)“#'g F 15 Roirohd
N-{2-tert-Butyl-1-[(4,4-difluorocycl ohexyl)nmethyl]-1H benzi m dazol -5-yl } acet
axnide (500 ng, 1.37 unnol) was dissolved in 10 nL of 1:1 / EtOH2ZM HCl. The
sol ut i onvd2-raButyMi-(dd-difluerdceloheaipaethyiddH-benzihidadbe3- Each tube was
heat ed at 120C in _a Personal Chem stry mcrowaves instrunent for |h. The
fracti ondbpethanpudiosamigded the 20 sol vent was evaporated. The residue was

di |l uted vvith 2M NaOH and extracted (3X) wth EtOAc. The organi c phase was
washed with saturated agqueous NaCl solution and dried over anhydrous
Na2SO4. The sol vent was evaporat ed. Yield: 4400 (990/() 1H NVR (400 MHz,

CHLOROFORM DR 2 (m 2H), 152--135 1.56 1.66 (m 4
2.07 - 2.17 (i %25 X7.62 Hz, 2
.25 Hz, 1 I8 4-709( anple 13 -40- |

H, 1.68 - 1.75 |

H), 6.65 (dd, J=8>%

WO 21) 06( 033631 PCT/ SP200S/ 001403

N-{2-tern-Butyl -1 - , 4-di fl uorocycl ohexy]) net hyI ]-1 nzi m dazol - 5-
yl}nethanesulfong MNIT N-S-NN O}-~HFF 5
2-tent-Butyl-I-[(444-difluorocycl ohexyl)nethyl]- 1H i m dazol - 5-am ne (40
ng, 0.124 mmol) and a catal ytic anount of DMAP were ®missolved in 3 nL of
DCM  Met hanesul fonyl chloride (0.012 nL, 0.149 nmmmol) was added and the

sol ut§ on2-esBustilr[(aé-difiuorecytlphezy)methid -4 B henzisridsgel Swaine @Omeh sat ur at ed

aq ue\ous b\'?f%mog and a catalytic amount of DMAP were dissolved in 3 mL of DCM.
CL/ Methanesulfony! chloride (0.012 mL, 0.149 mmol) was added and the solution was
stirred at rt for 2h. The solution was washed with saturated agueous NaHCO;

S
0 N~
U1 00
~~

solution, brine and dried over anhydrous MgSOy. The solvent was evaporated and the

10 product was purified by reversed-phase HPLC using 10-70% CH;CN/H,0 and
" Iyophilized affording the title compound as the corresponding TFA salt. Yield: 50 mg

(79%). "H NMR (600 MHz, MeOD) & 1.53 - 1.61 (m, 2 H), 1.67 (s, 9 H), 1.71 - 1.76

(m,3H),1.76-1.82(m, 1 H),2.04-2.11 (m, 2H), 2.23 -2.29 (m, 1 H), 3.01 (5, 3

H), 4.54 (d, /=7.68 Hz, 2 H), 742 (dd, J=9.22, 2.05 Bz, 1 H), 7.75 (4, /~1.79 Hz, 1
15 H), 7.91 (4, J=8.96 Hz, 1 H); MS (ESI) (M+H)" 400.0; Anal. Calcd(%) for
CioHaN30.SF; + 1.9 TFA + 0.1 HpO: C, 44.32; H, 4.75; N, 6.80. Found: C, 44.34;
H,4.78; N, 6.55.

Example 14
20
N-{2-tert-Butyl-1-{(4 4-difluorocyclohexyl)methyl]-1H-benzimidazol-5-

yl}ethanesulfonamide
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solution, brine and dried over anhydrous I\/QSO4. The sol vent was evapor at ed -
and the 10 product was purified by reversed-phase HPLC using 10-70%

CH3CNI H20O and Lyophili zed affordi ng the title conpound as the corresponding -

TFA salt. Yield: 50 ng (799 . 'H NWR (600 MHz, MeQD) %égo.mﬂn_@j (m 2 H,

1. 67 (sw®2uep/03383171 -1.76 (m 3 H), 1.76 - 1. 82 (m 11 (m

211)223-229(m1H) 3.01 (s, 3 H, 4.54 (d, J7.68 Hz, H),742

(dd, J=9.22, 2.05 Hz, H, 7.75 (d, J179HZ 1 15 H), 791(d J- & 96 Hz,

I H); M (EST) (M+H)t400 0 Anal . Calcd(% f \;— 19H27N3028F2 + 1.9 TFA +
34

0.1 2O C, 44 - N4 7 N, 6.80, Found: 4.78; N, 6.55.
Exanple 14 20
Butyl-1-[(4, 4-di o ycyct ohexyl ) net hyl] -1H-ben2|

yl } et hanesul f onam de 41 WO 20061033631 PCTI SE200510014 OMNZNIT j N /-~

SNN }~I(~ 0O F
g- fl uorocycl ohexyl )i net hyl]-1.

2-tent-Butyl-I-

(440 ny, 1.37 and DVAP (165 ng, 1.37 nmol)
DCM  Et hanesul forfyl chloride (0.170 ni, 1.78 mvl) mas added dropw se and
the solution 5 was stirred at rt for 2.5h. The solution was washed wth

sat ur at edteagBeiplsd - MaHaRioreytiohéxghmesial i+t Htledzagdeol§-adad (440 uhg.on and

Ohr et dey A e DIABALeS g 1R gl vl i p{vs&éﬁ%@b@c#nbéwzie’ij' otk
the rem@lﬁgne&\afoﬂ}ném@ha@@b 170 BB, ﬂhs@&mwwas 2l ﬂséénmﬂle sohfifdnmmol ) was

added dropw se and the solution was stifred at |t m n. The sol vent
was évapvasatiogdahd fond.5hr ddectlngias asewished atxtéadsatumted h@-reoafr N@Héﬁ()ag t he

e
1.64 (s pro&iﬂi wad pﬁﬁﬁéd ¥ 6ilioa 2é)flabh Eﬁrohﬁ@érhﬁhﬁ&&néE@A@a@&uéﬂﬂ ’l%eH) 2 18 -

2.28 (m
( fractlons were concentrated and the residue was dissolved in 25 ml .of MeOH, TFA

(0.155 ml, 2.06 mmol) was added dropwise and the solution was stirred at 5t for 30

10 min. The solvent was evaporated and the product was precipitated in ether affording
the title compound as its corresponding TFA salt. Yield: 565 mg (78%). 'H NMR
(400 MHZ, METHANOL-Dy) 6 1.29 (t, /=7.42 Hz,3 H), 1.48 - 1.60 (m, 2 H), 1.64 (s,
9H), 1.66-1.72 (m, 2 H), 1.73 - 1.82 (m, 2 H), 1.99 - 2.09 (m, 2 H), 2.18 - 2.28 (m, !
H), 3.11 (m, 2 H), 4.50 (d, /=7.62 Hz, 2 H), 738 (dd, J=9.08, 2.05 Hz, 1 H), 7.72 (4,
15 J=2.15Hz, 1 €}, 7.85 (d, /=8.98 Hz, 1 H); MS (ES) (M+H)" 414.0.

Example 15
N-{2-ter-Butyl-1-]{4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-

yl}cyclopropanesulfonamide
20
O

n H

A TN

F F |
2-tert-Butyl-1-[(4,4-difluorocyclohexylmethyl]-1H-benzimidazol-5-amine (300 mg,
0.934 mmol) and DMAP (115 mg, 0,934 mmol) were dissolved in 10 mL of DCM.
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My B psoppe2=posdnB8o-d, " J=7.62 Hz, 2 H), 7.38 (dd, J=9.08, 2.05 Hz, |
- H, 7.72 (d) 15 J-2.15 Hz, 1 H), 7.85 (d, J=8.98 Hz, 1 H); AXIS (ESI)
(Mt d)+414. 0. Exanple 15
N-{2-test - But I-1 j (4, 4-difluorocycl ohexyl) net hyI] ptrkesosmidezol - 5- yl }
cycl oOI4HESeAY onamide 20 H 0 HON I ND-SNi i N rlIQC O NF EF
2-tert-Butyl-1-[(4, 4-difluorocycl ohexyl)nethyl]-1H benzi m dazol -5-am ne (300
ng, 0.934 nmol) and DVAP (115 ng, 0.934 mmol) were dissolved in 10 nL of
DCM mlm@ﬁwmﬁﬁ@amxﬁmmgpﬁznmmp@as 4ddeti and theaoksivh anyl chl oride
(170 s added and .t ol ution was stlrred at it for 2h. The
sol ut i¥ H’e&é@%&lﬁ’e%?’lﬁt‘%i"ﬁg’m &4 atRd peusevue BeHCsn, brine and dried
over flash

apfvdh e'\ég%edg@aaﬁaﬁﬂ 364 PEES BBtk Nasthlikiedy ks

chr omat ogra usi ng ctions Were toncentrated 5 and

t he r el fash ohmnzdogapﬂy\mmhg B2 as&:luﬁt NEfHracHoAs (erelebdcdtitrated. 86 nmol ) was

added dr.opwi se and the_ solutio s stirred at rt _for n. The sol vent
nad i T T B R e B A SHL AL GTIEA (GGt n TG HEROI ! 01 gt

oo FEEPRRRpy UESpRBO SRR TR bk, T SO T (0 TR M
1. 60 (evapdtatiedl and the product was precipitated in ether affordm the title compound as
The S@%@n@sp@%@éﬁ%%&s% Gt i B el I, 7 19, 2,78 (0
426. O;M)A3 %AI\Y@ ‘%? %) f or @HZ@G&&ZS@ZOS(&% %Hi?,r_l 4% gzé%én’mm y ( EST) ( !WH) '
7.109. 1.690ndH)Q.6518%5 (i, 3 $)6675 N1.8Z (61 HY2.00 - 2.10 (m, 2 H),2.18 - '
—~.  2.28 (m, 1H),2.53-2.61 (m, 1 H),4.50 (d, /=742 Hz, 2 H), 742 (dd, /=898, 2.15
C Hz, 1 H), 7.74 (4, J=1.56 Hz, 1 H), 7.85 (4, J=8.79 Hz, 1 H); MS (ESI) (M+H)"
426.0; Anal. Caled(%) for CoiHzoN3028F, + 1.0 TFA; C, 51.20; H, 5.60; N, 7.79.
Found: C, 51.38; H, 5.66; N, 7.56.

15
Example 16
N~{2-tenf—Butyl—1-[(4,4—diﬂuoi*ocyclohexy])methyl]-IH~benzimidazol~5-yl}-N—
methyleyclopropanesulfonamide
G
H,N v/
: B —g-n N
7 & LK
e e ety N
&
F F
F
20 F

2-tert-Butyl-1-[(4,4-difluorocyclohexy)methyl]-1 F-benzimidazol-5-amine (65 mg,
0.202 mmol) and a catalytic amount of DMAP were dissolved in 5 mL of DCM.
Cyclopropanesulfonyl chloride (34 mg, 0.242 mmol) was added and the solution was
stirred at n for 6h. The solution was washed with saturated aqueous NaHCO;

25  solution, brine and dried over anhydrous MgSQy4. The solvent was evaporated. The
residue was dissolved in 5 mL of DMF at 0°C and NaH (12 mg, 0.303 mmol) was
added. The solution was stirred at 0°C for 15 min. Methyl iodide (0.025 wl, 0.404

mmol) was added and the solution was stirred at i for 2h. The reaction was quenched
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Exanple 16 N-{2-tent-Butyl-1 -[(4,4-d Iflu oro cycl olt exyl)nmethyl]-1H-b.
enzimid azol-5-yl } -N nethyl eycl opropanesul fonamde RN NO NNF F 20 F
2-tert-Butyl-I-[(4, 4-difluorocycl ohexyl)nethyl]-1H benzi m dazol -5-am ne (65
ng, 0.202 nmmol) and a catal ytic anount of DVMAP were cop E(Yo‘iﬂ 935 mL of
DCM Oyt mps/oppasiesul f onyl chloride (34 ng, 0.242 nun C)i%%as a ed and the
solution was stirred at it for 6h. The solution was washed with saturated
aqueous NaHCO3 25 solution, brine and .dried over anhydrous MySO4. The

sol vent }fglijﬁj f DVMF at 0C and
NaH (12 %ﬁéﬁs%@ﬁﬁ%ﬁ% 03d5(§ﬁi(§ig H%ﬁe sol uﬁgﬁé{%&sabgrtaﬁd re E')at 0C for 15
min. Metphyduct ods dﬁsc(l@edlﬁ%ﬁt@flé,c afd 4adhedwith dqueass NdAED; acldtiothe sol uti on was

stirred at it_for 2h. e reacti 43 WD,2006/ 033631
PCT/ SE2F8a3raser aggousyN @% ﬁnsga&?f@@&@meﬁ% 4yt FOIEFRE WaSe sol vent

was eva dsgﬁ Ca%%ﬁf\ﬁjs Apgd W th aqueous
NaHCO3 %gﬁﬁ%%%ﬁﬂ&sa'%?%g% agueou sdo uti1on ed over anhydrous
Na2Se¥. COHLN/ELOant lyehilized affordigite ditid cmlnpommuhdt ccvmpqmdmg‘ TRA by

rever sed- phase HPLC using 10-70% 5 CH3CN i zed afford| ng the
title corbollde0d maésS4er r&%(@@kﬁﬁn C@a@@)ﬁ?&& &D%@ﬂ . IH NWVR

600 I\/Hz 0 1 54 1.62
(m 2 hy LR Y 1oy 6a by R D . - lﬁlé@“@%&?% 223 -
230 (m J(nH)ZI-DZZ:'iQ 232}&51&&0 259H)7 653(114;3 1([;“;343(&1)3 H;l;45f6 ((d;U’*ﬂGWHEB Hz 2 H,
7.72 (d, I-_? g H) ; VB (ESI)
10 (M+H)2+H)16 B (daf-%aa%; JeHL77 81 & lH), 95 (d s, 6 Hz, 7 H), M (ESI)

N-{%Ute 7 ut_d(l) 1-[ (4, 4-difluorocycl ohexyl)net hyl ] - 1H benzi ni dazol - 5-yl } - 2-
15 h)ﬁvfor pane- '2 suffonamde HZN N\ 0 H S-N

Example 17
N-{2-tert-Butyl-1-[(4,4-difluorocyclohexyl)methyl]-1 H-benzimidazol-5-y1}-2-

15  methylpropane-2-sulfonamide

HZN N (l:I)H
T S
N o | )
FN

F
£ F

F

2-tert-Butyl-1-[(4,4-difluorocyclohexylymethyl}-1H-benzimidazol-5~amine (66 mg, @
0.205 mmol) and DMAP (25 mg, 0.205 mmol) were dissolved in 5 mbL of DCM. t-

20 Butylsulfinyl chloride (0.031 mL, 0.246 mmol) \#as added and the solution was
stirred at rt for 2h. The solution was washed with saturated aqueous NabCO,
solution, brine and dried over anhydrous MgSO,. 3-Chloroperoxybenzoic acid (90
mg, 0.410 mmol) was added and the solution was stirred at rt for 12h. The solution
washed with saturated aqueous NaHCOj; solution, brine and dried over anhydrous

25 MgSOs. The product was purified by reversed-phase HPLC using 10-70%
CH;CN/H,0 and lyophilized affording the title compound as the corresponding TFA
salt. Yield: 55 mg (48%). "H NMR (400 MHz, METHANOL-D;) & 1.35 (s, 9 H),
1.49 - 1.60 (m, 2 H), 1.64 (s, 9 H), 1.68- 1.75 (m, 3 H), 1.76 - 1.82 {m, 1 H), 2.00 -
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/ NOIl i \ /ti FFFF

2-tent-Butyl-I-[(4, 4-difluorocycl ohexyl)nethyl]-1H benzi m dazol - 5-am ne (66
my, 0.205 nmol) and DVAP (25 ng, 0.205 nmol) were dissolved in 5 nlL of DCM
t 20 ButylssthfiAyd chloride (0.031 ni, 0.246 nmol) wasPEEGELAKYPhe
solution was stirred at rt for 2h. The solution was washed with saturated
aqueous NaHCO3 solution, brine and dried over anhydrous MSO4.

ed a t he sol ution

aas 'sCT 1RGP G 30, B0 Tobt (o B Por WeRckF b 14 Qe rdled Bqusous

NaHCO3 s i@ oI a4 he product was
purifi ed(}%]r}gf/g'rggegg%h@gg }%@U:SI 2@?@%%%%%%?@%0 | yophi l'i zed

af f or di ngdCpBeNE0i9Fe Hch2Fand 0 aAh €, SOr35eHpH.ad) Ng7. TEAowdt C, S0B&l d: 55 ng
(48% . 'H NI\/R&@OO MHz, METHANOL-D4) S 1.35 (s, 9 M 1.49 - 1.60 (m 2 H),
1.64 (s, DI N768 - 1.75 (m 3 H), 1.76 - 1.82 (in, | Fl), 2.00 - -44 WO
2006/ @33631 PCT/ SE20051001493 2.09 (m 2 H, 2.19 - 2.28 (m | H), 4.50 (d,
J=7.42 Hz, 2 H), 7.42 (dd, J 9.08, 2.05 Hz, | H, 7.81 - 7.86 (m 2 H); M
(ESI) (Mitdampld280; Anal. Calcd(% for C22H33N302SF2 + 1.2 TPA + 0.2 H2Q
C, 50.35;, H 5.99. N 7.22. Found: C ,50.36; H 5.73; N, 7.08. 5 Exanple |8
N L1 [ (2 bl Db erisidierymetisp-Cbliinsorar My ACHEBedaiaSanz | m dazol -
5- ylj C%ﬁjc?&ﬁﬁ%&n@ﬁﬂfofxﬁﬂﬂﬁ@ de H O-NNF ONF FF '

0

1l

>—5-
o) h)
N F

™
i

»

F
10 Step A: N-{1-[(4,4-Difluorocyclohexylymethyl}-2-(1,1-difluoroethyl)-1H-

benzimidazol-5-yljcyclopropaunesulfonamide

0O
i

YO
H
HN N F [>—s-N N F
T I
N /F — N /F

a F F
N F

=
N-{1-{(4 4-DifluorocyclohexyDmethyl]-2-(1,1~difluoroethyl)- 1 H-benzimidazol-5-

15 yl]acetamide (for i)reparation see the following step B) (95 mg, 0.256 mmol) was
heated in 5 ol of 1:1 / 2M HCLEtOH at 120°C for 1h using a Personal Chemistry
microwaves instrument. The solvent was evaporated. The residue was basified with
2M NaOH and extracted (3X) with EtOAc. The organic phase was washed with
saturated aqueous NaCl solution and dried over anhydrous NazSO4. The solvent was

20  evaporated. The product was dissolved in 5 mL of DCM containing DMAP (31 mg,
0.256 mmol) and cyclopropanesulfonyl chloride (53 mg, 0.384 mmol) was added.
The solution was stirred at rt for 3h. The solution was washed with saturated aqueous
NaHCOs solution, brine and dried over anhydrous MgS0,. The solvent was
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10 Step Ai N-[1-] Di fluorocydohexyl)nethyl]-2-(1, 1- d|quoro\ethyI) 1H
benzi m dazol - 5-yl opropanesul fonamde \~-O] O HNNFD-SNNF Ol
): FNF FF FF 1-1(4,4-D

fl uorocycl ohexyl ) net hyl)-2-(1, 1-di fl uoroet hyl)-1. 73-benzi m dazol 5- 15 .
yl ]acetam de (for preparation see the foll ow ng step 1){% 0. 256 mmol)
vwas Rees@eosmwsb nl of 1:1 / 2M HCl: Et OH at 120C f oPGISEG&S(08 4£3Persona|
Chem stry mcrowaves instrunment. The sol vent was evaporated. The residue
was basifled with 2M NaCH and extracted (3X) with EtOAc. The organic phase

(4, 4-
] cycl
[

. was washed w.th, .satu ed aqueous Nadl Iut d d over anhydrous
NaZSOfvaﬁ%teédf‘@gfﬁ rogiit 5gs o tederhenas S O 1 b0l ved in's mof
DCM c oty o izelB ffordin 2B HERb aﬁtﬂimﬁé@&m anesutfonyl chloride
(53 nmg, 384 mmol) "was added The sol UFI on was sti r?ed at rt for 3h. The

sol ut i sait. Waﬁdm&i;imgd}!ﬁ%} hI—EHMRéA 09dViBg I ATRBHA b8/t 0.8M(mp2 i ne ?nd dri-ed
-45 3363 E2005/ 001403
gx:[)o;ﬁ}ﬁ r?ﬁ@@ﬁﬁgﬁ%g@ llvg]s S gf@@eff}g@dﬁ% éﬁ%ﬂg usi ng 10d70%
TR RRAs 4 ’é?@“?%??%?ﬁﬁgﬁ‘%b%%?ogmc%%ﬂé 5578 0 88 - 0.95°
(m 2 Hyj2 HY) 799 (ddU-8F9 05 M A1 1D, 285 {d, V=8I0 (Ha, 12017,671d,642:151. 68 (m 3 H)

2 55 o btk e Bt sl iy s el iiast A s %1 i

7.65 (43'z741¥1847& [ g.1b, Fhund (84704, HJEESJ& stb*f 1 H; M (ES]) (MH) +434 0
Anal . Cal éd(% fof O 9H23NB02SF4 + C, 47.74; H 4.65; N, 8.109.

Found C, 47.88; H, 468 N, 8.109. 1OSte

1 L4 R HBTORELORR O LIBS AL fly anﬂ,m GRS ) 1

benzimidazol-5-yljacetamide

\fo _ Yo

HN NH, HN N F
H e \©: \>’7<
N N /F

F F
F F
N-(3-Amino-4-{{(4,4-difluorocyclohexyDmethyljamino} pheny!) acetamide (99 mg,
15 0.333 mmol), DIPEA (0.087 mL, 0.500 mmol), HATU (140 mg, 0.366mmol} and 2,2~
diflucropropionic acid (40 mg, 0.366 mmol) were stirred in 5 mL of DMF at 1t for 1h.
The solvent was evaporated. The residue was dissolved in 3 mI. of glacial AcOH and

heated at 80°C for Zh. The solvent was evaporated. The product was dissolved in

EtOAc and weshed with aqueous NaHCO; solution, saturated aqueous NaCl solution
20  and dried over anhydrous Na;SQ4. The product was purified by silica gel flash

chromatography using FtOAc as eluent. Yield: 100 mg (81%). "HNMR (400 MHz,

CHLOROFORM-D) 6 1.39 - 1.52 (m, 2 H), 1.57 - 1.63 (m, 1 H), 1.64- 1.71 (m, 3 H),

2.06-2.16 (m, 3H),2.22 (s, 3 H), 2.29 (m, 3 H), 4.25(d, /=742 Hz, 2 H), 731 (5, 1

H),7.35 (4,./8.79 Hz, 1 H), 7.60 (dd, /=8.89, 1.86 Hz, 1 H), 7.86 (d, /~1.76 Hz, |
25 H).
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NNNH2 HNNF I~-HNN(F FFF

N- (3- Am no-4-{[ (4, 4-di fl uorocycl ohexyl ) net hyl ] am no} phenyl ) acetam de (99
ng, 15 0.333 nmol), DI PEA (0.087 niL, 0.500 nmmol), HATU (140 ng, 0. 366nmpl)
and 2, 2 di{buesmansepi onic acid (40 ny, 0.366 nmol) wer e REWSEBEMNORNS ni of
DMF at rt for Ih. The solvent was evaporated. The residue was dissolved in
3 nL of glacial AcOH and heated at 80C for 2h. The sol vent was evaporat ed.
The product, was_dj ssolved in EtOAc and washed with aqueous NaHCO3 sol uti on,
saturated &388®&INaC sol ution 20 and dried over anhydrous Na2SO4 The

product wagy pufcs il ol S AR erid Sl tOAC as

el uent. Yi ZYQ: [(%’%Oﬁﬁxﬁ]g}l%c?%@ghﬁ EW{!?SQ’W@&%L ﬂ%z@téﬁ - 1.52
(m 2 H), ylethaneshifodaprigie 1l H), 1.64- 1.71 (m 3 H, 2.06-2.16(m 3H), 2.22
(s,3H),229(m 3H), 4.25(d,.J 7.42 Hz,2H),7.31(s,1 H), 7.35 (d,.=8.79 Hz,1 H),
7.60 (dd, J=8.89,1.86 Hz, 1 H), 7.86 (d,J=1.76 Hz, 1 25 1-1). -46 WD

2(106/ 033631 PCI/ SE21905/ 001403 Exanple 19

N-[1-[(4, 4-D fluofocycl ohexyl)nethyl]-2-(1, 1- cN f I%J(p,r oet hyl ) - 1H benzi m dazol -

5- yl]ethanesul foNagi-de N}'/® O 1IN' NF --SNNE~Q.NF "' NF F
5F N[ ]-[(4,4-Difoc ohexyl)rrethyll-Z-(l,bdiob(-\z&l%
| H benzi m dazol - 5- acet ampde (80-ng;—06~215 Mol ) was heateéeg in 5 nL of

1:1/ 2MHCI: EtOH at 120C for Ili using a Personal Chem stry m crowaves
i nstrunment. The sol ve S
F F
5 F F

£ N-[1-[(4.4-Difluorocyclohexylmethyl]-2-(1,1-diftuoroethyl)- L H-benzimidazol-5-
- yHacetamide (80 g, 0.215 mmol) was heated in 5 mL of 1:1/ 2M HCI: EtOH at
120°C for 1h using a Personal Chemistry microwaves instrument. The solvent was
evaporated. The residue was basified with 2M NaOH and extracted (3X) with
10 EtOAc. The organic phase was washed with saturated aqueous NaCl solution and
dried over anhydrous Na;S0O4. The solvent was evaporated. The product was
dissolved in 5 mL of DCM containing DMAP (31 mg, 0.256 mmol) and
ethapesulfony! chloride (0.026 mL, 0.280 mmol) was addéd. The solution was stirred
atrt for 2h., The solution was washed with saturated aqueous NaHCO; solution, brine
15  and dried over anhydrous MgSO4. The solvent was evaporated and the product
purified by reversed-phase HPLC using 10-70% CH3;CN/H:0 and lyophilized
N affording the title compound as the corresponding TFA salt. Vield: 22 mg (19%). *H
" NMR (400 MHz, METHANOL-Dy) 8 1.29 (t, J=7.42 Hz, 3 H), 1.36 - 1.49 (m, 2 H),
1.58~1.66 (m, 3 H), 1.67 - 1.78 (m, 1 H), 1.96 - 2.06 (m, 2H), 2.11 - 2.15 (m, 1 H),
20 221 (m, 3 H), 3.04 (m,2H),4.33 (d,/=7.62 Hz, 2 H), 7.34 (dd, J=8.98, 1.95 Hz, 1
H), 7.64 (dd, /=5.47, 3.32 Hz, 2 H); MS (EST) (M+H)" 421.9; Anal. Calcd(%) for
CygH2:N;0,8F, + 0.8 TFA + 0.1 H;0: C, 45.76; H, 4.7-0; N, 8.17. Found: C, 45.73;
H, 4.52; N, 7.80.

25  Example 20

N-{1-{(4,4-Difluorocyclohexyl)methyl]-2-(1,1-difluoroethyl)-1H4-benzimidazol-5-

yl]~2—methylpropane~2—sulfonamide
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\
evapor ated. The fduegmt-t-h=2M NaCOH and extracted (3X) with 10
Et CAc. The organic phase was vvashed W th saturated aqueous Nad sol ution and
dri ed over anhydrous Na2S04. The sol vent was evaporated. The product was
di ssolved in 5 nL of DCM containing DVA.P (31 ng, 0.256 mmol) and
et hanesw ful%%b chloride (0.026 nm_, 0.280 mmol) wasPEHEEMIS/MAE3sol uti on was
sti ry@g%0o4 for 2h. The solution was washed with saturated aqueous NaHCO3
solution, brine 15 and dried over anhydrous MyS04. The sol vent was
evaporated and the product purified by reversed-phase HPLC using 10-70%

CH3CN HZOE‘md | yophi | L.zed affording the titl§g gorrpound as the correspondi ng
TFA salﬁrw (19% . 1H NMR (409-}4—& RANGL- D) S 1.29 (t,
3=7.42 Hp, NP W3p- 149 (m 2 1), 1 8@1m\ L 1.67 - 1.78

(m 1 H, 1.96 - 206 (m 2H,” 2T - 2.15 (m | g0 221 (m 3 H), 3.04

(m 2 H), 4.334q/ J==7.62 Hz, 2 H), 7.34 (dd, J==8. 08} 1.95 Hz, | H) . 7.64
(dd, J=5.47, Hz, 2 H); M5 (ES1) (M+H)+421.9; / Calcd(% for
ClaH23N302S 8 TFA + 0.1 H20: C, 45.76; H, 4.7 8.17. Found: C,
45.73; H, 4.52; N, 7.80. Il 25 Exanple 20 . F

N[ 1- [(4 4-Di f1 uorocycl ohexyl ) net hyI | -2-(1, 1- di f | uof oet hyl)-1.H benzi m dazol
-5- - 2- met hyl propane- 2- sul f onam de  -47 W) 20061033631 PCT/ SE2005/ 001403
yN \ lp[(ﬂli-g)1ﬂp0ropyclghexp1)methyl]ﬂ:(1,1:dq:Eiupro&ﬂlyl)-IH-benmrmdazol—S-

N[ -1H. -b imd I

{1 hicp B ot gy Ry IS s 2 ) Elpcpaid o L, -begel 1 daze
Et O—HatD"C 20k ubinp aPersesil (themidter mpnavavel antrateyt. iitersolvawiewas nstrument. The
S e T AR koS IR IR b Bl W 2V NeCH and

EtOAc. The organic phase was washed with saturated aqueous NaCl solution and

dried over anhydrous Na,SOs. The solvent was evaporated. The residue was
dissolved in 5 mL of DCM and t-butylsulfiny! chloride (0.075 mL, 0.598 mmol) and
DMAP (25 mg, 0.498 mmol) were added. The solution was stirred at 1t for 1h. The

10 solution was washed with saturated aqueous NaHCOj3 solution, brine and dried over
anhydrous MgSO,. 3—Chlbmperoxybenzoic acid (225 mg, 0.996 mmol) was added
and the solution was stirred at 1t for 4h. The solution washed with saturated aqueous
NaHCOs solution, brine and dried over anhydrous MgSQ4. The product was purified
by reversed-phase HPLC using 10-70% CH;CN/H;O and Iyophilized affording the

15 title compound as the corresponding TFA salt. Yield: 70 mg (25%). "H NMR (400
MHz, METHANOL-D4) 6 1.33 (s, 9 H), 1.37 - 1.49 (i, 2 H), 1.60 - 1.65 (m, 3 H),
1.68 - 1.78 (m, 1 H), 1.97 - 2.06 (m, 2 H), 2.11 - 2.14 (m, 1 H), 2.21 (m, 3 H), 4.32 (4, )
J=7.62 Hz, 2 H), 7.40 (dd, J=8.89, 2.05 Hz, 1 H), 7.59 (d, J=8.79 Hz, 1 ), 7.70 {d,
J=1.95 Hz, 1 H); MS (ESI) (M+H)" 449.8.

20
Example 21
N-[2-(1,1-Diftuoroethyl)-1-(tetrahydro-2H-pyran-4-ylmethyl)-1 H-benzimidazol-
5-y1}-NV-methylethanesulfonamide
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EttOAc. The organi c phase was washed with saturated agueous NaCl solution and
dried over anhydrous Na2SO4. The sol vent was evaporated. The residue was
di ssol vedwazdemisesx DCM and t-butylsul finyl chloride (@C@®%&B200b/0010598 Mol )
and DVAP (25 ng, 0.498 mmol) were added. The. solution was stirred at rt for
| h. The 10 solution was washed wi th saturated aqueous NaHCO3 sol ution, brine
and dried over anhydrous MgSO4. 3-Chl or oper oxybenzoic acid (225 ng, 0.996
mmol ) was added and the sol ut'oerqas stirred at it for 4h. The solution
washed with saturated aqueous NRFHUB~golwitiop, brine and dried over

ﬁw(r ever sed- phase HPLC usi ng
10- 70% CH3CN HZO and | yophilized aff ore ther15 title conpound as the
corresponding TFA salt. Yield: 70 ng (259, 'H NWR (400 MHz, METHANOL- D4)

61.33 (s, 911), 1.37 - 1.49 (in, 2 H), £~€0 - 1.65 (in, 3 H),
1.68-1.78(m 1H), 1. 97-2. 06(m 2H), 2. 11-28140m I H), 2.21 (m 3H), 4.32(d, J=7.62
Hz, 2 H), 7.40 (dd, J=8.89, 2.05 Hz, | %, 7.59 (d, J=8.79 Hz, | H), 7.70

(d, J=1.95 Hz, | H); I\/IS(ESI) (Mi-H1t449.8. 20 Exanple 21
N[2-(1, 1- Difluoroet hyI) 1- (tetrahydro-213-pyran-4

yl met hyl ) -§ { _Eypa':}m hdier- 48 WO
2006/ 033631 CT/ SE2 05J Odlf{lg%m&l}’-lugfﬁl&&}dgg 2Nm @) S?g%@ﬂ/yyl)dg{
N-[ 2- (1, 1-bknzimisiaedt Fyl[)V-methethanesatfon2ididey r an- 4- yl net hyl ) - 1H

benzi m'5dazol -5-y]]1 N met hyl et hanesul fonamde 5 HN N F QL1 ~ -N N NSF >~C N
F

Hlil N F \_9 |
O L NS
= N F — G P
N F

Ethanesulfonyl chloride (55 pL, 0.58 mmol) was added to a solution of 2-(1,1-

L diftuoroethyl)-N-methyl-1-(tetrahydro-2 H-pyran-4-ylmethy!)-1H-benzimidazol-5-

10 amine (150 mg, 0.48 mmol) and DMAP (71 mg, 0.58 mmol) in DCM (15 mL) at
ambient temperature. The reaction mixture was stirred overnight and the solvent was
concentrated. The product was purified by reverse-phase preparative HPLC using
MeCN 16 to 90% gradient in water to provide the TFA salt of the title compound as
white salid. Yield: 70 mg (28%); "H NMR (400 MHz, CD;0D) § 1.24 - 1.37 (m, 3

15 H),136-1.53(m,4H),2.12-232(m, 3 H),3.05-3.17 (m, 2 H),3.25-3.31 (m, 2
H), 3.33 (d, J=3.71 Hz, 1 H}, 3.36 (s, 2 H), 3.89 (m, 2 H}), 4.33 (d, =7.42 Hz, 2 H),
7.49 (dd, 3=8.79, 1.95 Hz, 1 H), 7.69 (d, }=8.98 Hz, 1 H), 7.77 (d, J=1.76 Hz, 1 H);
MS (BST) (M+H)"402.0;

I(.i—\\

o

20 Step B. N-{5-[Acetyl(methyl)amino]-2-[(tetrahydro-2H-pyran-4-
ylmethyl)amino}phenyl}-2,2-diflnoropropanamide
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, |
00O stih-f-ompehortde{55-t=0"58"TmMnl ) was added to a sol ution of
2-(1,1-
di f1uoroethyl)-N-nethyl-I-(tetrahydro-2. H pyran-4-yl methyl)-1H benzi m dazol -
5 10 am ne (150 ng, 0.48 nmol) and DVAP (71 ng, 0.58 mmol) in DCM (15 i) at
anbi eRfo bemEkat ure. The reaction nmixture was stirr RETREEMI3and t he
sol vent was concentrated. The product was purified by reverse-phase
preparative HPLC using MeCN 10 to 90% gradient in water to provide the TFA
salt of the title corrpound as white solid. I_Yi eld: 70 ng (28% ;' HNMR (400

MHz, CD30D) 5 1.24 - 1.37 (m 3 15 H),1.36-1 (

m4H) 2.12-2.32(m 3H), 305317(m H) 3! >p1(in,2 H), 3.33 (d, J=3.71
H)\I]/- siH,2 H), 389(m2 ,4ﬁ(d J=7.42 Hz, 2 H), 7.49 (dd,

J879 95 'H),769d3 H, 7.77 (d, J176Hz 1 H; .

M5 (ESI)O( ;. 20 Step B. -

N-{5-[ Acetyl (net Ryl ) am no] - 2- [(tetrahy o- PH pyr an- 4-

yl met hyl ) am no] ph I ' 2, 2-di f |l uor opr opanam -49 WD 20061033631

PCT/ SE20051001403 LF ~NNH2 NNH O' / NH Ol NH OO HATU (1.44 g,

3.78 mml) and N-{3-4m no-4-[(tetrahydro- 2H py&h- 4-
yl nmet hyl ) am no] phenyl ) - N-net hyl acetam de (1.00 g, 3.60 mmol) (for

preparHﬁlTbTr(,I Adz8. @ml)@ndﬂ $1-epinoB-{{tctEhydword-apedi-t 0 a sol ution of

ol ) VREERBER SRS DS e e B SR BB PR o was ot irred
over ni gatExahhR 189&:14@Bttomsver@ﬁa@@tmg&@@bm t AeersEeppoRdieed was recovered

in Et OAc. The organic was washed wth water, saturated NTaHCO3 sol ution and

brishe. (OFfez ér@éﬁmel) l2ag SHPRALO 5 imele 4R ammokniby VB (E00\abSaaoamd fi | t er _The
sol vent,, WasnFONGE WA AbE tulinVd 8 1R a'\hiufont. The solvent was >

concenirated and the crude product was recovered in EtOAc. The organic was washed

with water, saturated NaHCOs solution and brine. The organic layer was dried over
anhydrous Na,SO4 and filtered. The solvent was concenirated giving the title

10  compound that was used for the next step without further purification. Yield: 1.00 g
(75%); MS (EST) (M+ED)": 370.2.

Step C. N-[2-(1,1-Difluoroethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-

benzimidazol-5-yll-/V-methylacetamide

N-{5-{Acetyl(methyD)amino]-2-[(tetrahydro-2H-pyran-4-ylmethylamino]phenyl } -

2,2-diflaoropropanamide (1.00 g, 2.70 mmol) was heated to 90°C overnight in acetic

acid (20 mL). The solvent was concentrated. The crude product was purified by flash

chromatography on silica gel, using MeOH 3.5% and acetone 8% in DCM as eluent,
20 giving the title compound. Yield: 0.48 g (50%); MS (ESI) (M+H)*: 352.0.




10 conpound that was used for the next step without further purification.
Yield: 1.00 g (75%; M5 (ES1) (M+tH}: 370.2. Step C
N-T2-( 1,‘50%4 /(E,lggﬁet hyl ) - 1- (t etrahydro- 2H pyr an- 4- yl negduy$R20dio1403
benzi m i 'l N nmethylacetamde F OF 1 yNI NHN' F 10% O/ NH O /
N F I CO 15 do
N-{5-[ Acetyl (nmet hyl )am no] - 2-[ (t et rahydr o- 2H pyr an- 4- yl net hyl ) am no] phenyl } -
2,2-difl lsmpdpr 21 adifid erdeth OB Vemethy IH-(betoi iy dnar2 Hapatapet-ylmedd)-a¥er ni ght i n
acetic gé iﬂs .The solvent was concentrated. The crude product was -
purified BVI?]I RS ARG ¢ ography on silica gel, using MeOH 3.5% and acet one
8% in DCMas‘eI uent 20 giving the titl corrpound Yield: 0.48 g (50%; M
(ESI') (MY Ty 50 WO 2006/ 033631 / E2 05001403 Step D
2-(1,1-di f uory\\I Fret hyl -1 - (tetrahy n-4-yl met hyl ) - 1H
benzi m dazadl -5 YN_N_HN N F 0 F 30
N-[2-(1, 1- D|f|uoroet yI -1- (tetrahydro 2H-pyran 4- yIFrrethyI) 1H benzi m dazol -
5-yl]- 5 N-nmethyl tam de (0.48 g, 1.37 nmol s heated to 80C overni ght
in concentrated{ H} (80 nlL). The reaction i xture was cool to 0C and
brought to slight basic pH using NaOH solmti/on. The conpound was
extracted with Et OAc (3X) and the conbi ned organic |ayers were washed with
brine, diN-Re(1ohBiflembatilylpditebiaRBivd-2ahpyraf-idhtiee thl)- A dersairhiderd] -Sapls-

ed gi ving title_conpound. tha used. for the 10 next step

concentr h
Wi t hotit %F‘FW@FW% ?éq @é&siamﬁ’f WEply wag haaze%wz@%%ovw% Eeopcenfaigds:  310. 2.
Exanpl e
N[2-(1, %?%(?? ﬁ%‘ oe ]E%reﬁnof x?xgitutr? gﬁs %oro(% toz?-l-%%/nrda%o g%; It?ms@l%%lw )bé-lsif-lpge azi m dazol -
5- )@ - N niginp Wa0ED pétitor. The b&mp@mdebaas extracted with EtOAc (3X) and the .

combined organic layers were washed with brine, dried over anhydrous NazSO4 and

filtered. The solvent was concentrated giving the title compound that was used for the
10 mext step without further purification. Yield: 0.42 g (98%); MS (ESI) (M+H)": 310.2.

Example 22
N-[24(1,1-Difluoreethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-benzimid azol-
5-yl]-V-methylpropane-1-sulfonamide

HJJ@:H: N Uw
o

o]

_m:o

N

R

15 O

Following the procedure of step A in example 21 and using propanesulfony! chloride
(65 pl., 0.58 mmol) provided the TFA salt of the title compound as a white solid.
Yield: 68 mg (26%); *H NMR (400 MHz, CD;0D) & 1.02 (t, J=7.42 Hz, 3 H), 1.40 -
1.54 (m, 4 H),1.74 - 1.87 (m, L H),2.17 - 234 (m, 3 H), 3.05 - 3.15 (m, 2 11), 3.32 -

20 337(m,2H),3.37(s,3 H), 3.85-3.97 (m, 2 H),4.35 (d, }=7.62 Hz, 2 H), 7.50 {dd,
J=8.89, 2.05 Hz, 1 H), 7.71 (4, J=8.79 Hz, 1 H), 7.78 (4, }=1.95 Hz, 1 H); MS (ESD)
(M+H)" 416.0; Anal. Caled for C1oHaFaN3O3S + 0.1 MeCN: C, 54.96; I, 6.56; N,
10.35. Found: C, 55.02; H, 6.40; N, 10.24.
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S Lo R T o San o G S 3 =0 M OL ng the procedure of step A
in exanple 21 and usi ng propanesul fonyl chloride (65 L, 0.58 mml) provided

the TFA salt of the title conpound as a white solid. Yield: 68 ng (26%; 1H,

NMR (400 MHz, CD3OD) 61.02 (t, J=7.42 Hz, 3 H), 1.40 - 1.54 (m 4 H), 1.74
“1.87 (woz2boshdp3632. 17 - 2.34 (m 3 H), 3.05 - 3.15 (m POT/EE2005003403 50 3 37
(m 2 H, 3.37 (s, 3H, 3.85- 3.97 (m 2 H, 4.35 (d, 3=7.62 Hz, 2 13),
.7.50 (dd, J=8.89, 2.05 Hz, 1 H), 7.71 (d, J=8.79 Hz, 1 H), 7.78 (d, J=1.95
Hz, 1 ;. M5 (ESI) (I\/H—|)+416 0; Anal. Calcd for C 9H27F2N303S + 0.1 MeCN:
C, 54. 9&xample2¥6. N 10.35. Found: C, 55.02; H, 6.40; N, 10.24. 51 WO

Iz\l?([)g/ ?i%ﬁﬁg Ffﬁi)roet %@%@ﬁe?ﬁ%@?@&nﬁi rlg]r?t 71) -bteﬁa]gi-dﬁz—?l‘benzi m dazol -

5-yl ] - Nsrl-Minetinlaploppeparstifapaiidede HN N F O | S—N F NF 00 s

Fol l owi ng the procedure of step A in exanple 21 using cycl opropanesul fonyl
chloride (81 AL, 0.58 mmol) and heating to 60C overni ght, provided the TFA
salt of the t|tIe conmpound as a white SO|Id Y| eld: 135 nmg (52%; 'H NWR

- (400 MHz, CD30§§S 0%503

(m2H),0.93-1 39-1.55(m 4H),
2.66(m 1H), 3. 31- 3! 1F339.Ls.ﬂ_3l—|)386%‘%\%§i§E 36(d, 1=7.42 Hz, 2
Hy, 7.52 (dd, J=8.79, 2.5 Hz, | ,770(d18 ), 7.81 (d, J=2.15
Hz, 1 H; M (ESI) 14.0; Anal. Caled for Cl9;f?l\l303$+ 0.1 H2O C,
0
0

Following the procedure of step A in examaple 21 using cyclopropanesulfonyl chloride @
(81 uL, 0.58 mmol) and heating to 60°C overnight, provided the TFA salt of the title
compound as a white solid. Yield: 135 mg (52%); "H NMR (400 MHz, CD;0D) 5
0.85-0.93 (m, 2 H), 0.93 - 1.03 (m, 2 H), 1.39 - 1.55 (m, 4 H), 2.24 (m, 3 1), 2.55 -
10 2.66(m, 1 H),3.31-3.38 (m,3 H),3.39(s,3H), 3.86 - 3.97 (m, 2 H), 436 (d, J=7.42
Hz, 2 H), 7.52 (dd, J=8.79, 2.15 Hz, 1 H), 7.70 (4, I=8.79 Hz, 1 H), 7.81 (d, J=2.15
Hz, 1 H); MS (ESI) (M+H)" 414.0; Anal. Caled for CoHasFaN3058 + 0.1 HaO: C,
54.95; H, 6.12; N, 10.12. Found: C, 54.91; H, 6.09; N, 9.68.

15 Example 24
N-{2-tert-Butyl-1-{(4-fluerocyclohexyDmethyl}-1 H-benzimidazol-5-
yiiethanesulfonamide @

20 Step A: N-{2-tert-Butyl-1-[(4-flnorocyclohexymethyl]-1 H-benzimidazol-5-

yl}ethanesulfonamide




54.95; H, 6.12; N, 10.12. Found: C, 54.91; H, 6.09; N, 9.68. 15 Exanple 24
N-{2-tert-Butyl-I-[(4-fluorocycl ohexyl)nethyl]-1.H benzi m dazol -5-

* yl} et banegy e \J HNN 20 Step A 5

N-{2-ter '?{WBE({(@P% (4-flnorocycl ohexyl )nmethyl ]-i H hen2|pn(%T Ezm f(lguos

yl } et hanesul f onam de -52 WD 2006/ 033631 PCT/ SEZOOS/ 001103 HZN N}-~\1-~ H
ICCN/ N\ N CN FF

2-tent-Butyl -1 - [(4 fl uorocycl ohexyl ) net hyl ] - @en2| m dazol - 5-am ne (for
preparation i ng/steps Bto F) (60 “0 198 mml) and DVAP (24 ny,
0.198 mmol) wer\!qgo»vﬁlnSrn_of DCM Etha es Morlde(o 025
m., 5 0.257 ninol ed andg—the—sel ution S st red aj\rt for 2h. The
solution was washed th saturated agqueous NaHCO3 sol utiion, brine and dried
over anhydrous ) g product was
purified by reversed-phase HPLC using 10-70% CH3CNI K nd | yophilized
affording the titd®e Conpound as the corresponding TBA galt. Yield: 50 ngy
(5099 . 1H NWR (400 M—Iz I\/ETHANC]_ 10 D4) S 1.29 (t F--7.42 Hz, 3 H), 1.34
-1.41 (m_ 2 Ig 53 - 1. ,
(m 1 H), 1.2 @ﬂch{@ﬁ}uoxoca'glo emélmﬁtfﬂld L @@zgmquhﬁqn}mq(fes 2.12 (m 2 H),

3 12 08, 2.05 Hz, |
7. T plighedity e foftne dopth o gl Bmiebgs HnolfanifDbRR o3RS 258 (G

J 9. 18Hz,0.198.ratopt) wée ﬂlEﬁl*)ed(lMﬁthoBBﬁil\@ Eﬁlﬁﬁésulf@ﬁjrlﬁﬁ(o?ﬁief(@mﬁ@J;BWWSF +

1.3 TFA + 0,5 15 H20: 9. N, 7.60. Found; C, 49.10; H, 5.84;

N, 7.82. 08’%56?@1801%‘7@5@!1%3}*1 qlf( @?ﬂ%?%f@}‘éiﬁé Akt for dn Hheyspiubiel Mps| car bamat e U
NOO- NPOxyyashed with saturated aqueous NaHCO4 solution, brine and dried over anhydrous

O

MgSO.. The solvent was evaporated and the product was purified by reversed-phase
HPLC using 10-70% CH3;CN/H;0 and lyophilized affording the fitle compound as the
comresponding TFA salt. Yield: 50 mg (50%). "H NMR (400 MHz, METHANOL-
10 D4} 61.29 (t, /=742 Hz, 3 H), 1.34 - 1.4]1 (m, 2 H), 143 - 1.51 (m, 1 H), 1.53-1.62
(m, 1 H), 1.63 - 1.66 (m, 2 H), 1.69 ~ 1.75 (m, 2 H), 1.96 - 2.04 (i, 1 H), 2.06 - 2.12
(m, 2 H), 3.12 (g, /=742 Hz, 2 H), 4.44 - 4.4% (m, 2 H), 7.39 (dd, /=9.08, 2.05 Hz, 1
H), 7.73 (d, /=2.15 Hz, 1 H), 7.85 (4, /=9.18 Hz, 0.7 H), 7.85 - 7.88 (4, /=9.18Hz,
0.3H); MS (ESI) (M+H)" 396.0; Anal. Calcd(%) for CogHaoNs0-SF + 1.3 TFA + 0.5
15  H0:C,49.11; H, 5.89; N, 7.60. Found: C, 49.10; H, 5.84; N, 7.52.

N Step B: fert-Butyl [{4-fluorocyclohex-3-en-1-y)methyl]carbamate

H | H
N\goy QSQE,OY
F

20  4-N-Boc-aminomethyl cyclohexanone (4.95g, 21.8 mmol) was dissolved in 80 mL of
THF. DAST (4.3 mL, 32.7 mmol) was added dropwise and the solution was stitred at
50°C for 5h. The solvent was concentrated and the product purified by silica gel flash
chromatography using 3:1 / hexanes:EtOAc as eluent. Yield: 1.62 g (30%). "HNMR |
(400 MHz, CHLOROFORM-D) 6 1.36 - 1.42 (m, 1 H}), 1.44 (5, 9 H), 1.70 - 1.80 (m,

~53-



1

O T R BO AT 6t net iyl cycl ohexanone ( éi 958, 21.8 mmol) was dissol ved
in 80 nmL of THE. DAST (4.3 nL, 32.7 mmol) was added dropw se and the
solution was stirred at 50C for 5h. The sol vent was concentrated and the
product purified by silica gel flash chronmatography USIZ;%‘-%O%{Q%JM
hexanew&tiDA@33a8l el uent. Yield: 1.62 g (30%. 1H NVR P

CHLOROFORMD) S 1.36 - 1.42 (m | H, 1.44 (s, 9 H, 170 180(m -53 WO
2006/ 033631 PCTI SE2005/ 001403 211),1.82 -1.90 (m 1 H, 2.09 - 2.17 (m 1

) 4 et Bar 51 e a%ﬂ%%oﬁy @ 107 200 oD, 145341 (.2
((4 !:I um qcaée{g §*‘>Ilen? }f{ tﬂ)}/“@m;qg(ﬂygrmﬁl oride 5 pup '/ NHZ HC

But uor ocycl ohex-3-en-1-yl)inethyl]carbamate
(1 629, 7. 06 mTD|) was stlrred in 25 niL, of 1M HCI/ACO—I at rt for 2h. The

sol vent e r at ed r ted in ether, filtered
and. dr i S8P Gl I agraskelo %%’&“‘kﬁg 5‘?‘?{@ ﬁ (400 MHz, METHANOL- D4)
S1l44-1.53(m 1H, 1.80- 1.89 (m 2 ,190-198(mIH),216--
223(m2H) 226-234(m|H),288(d J625H22H),5.12-5.19
(m 1 . Step C N-( Iuorocyclohex 3- en Ebpet hyl ] am no}-3- 15
nltrophenyl)aceta ~N N- NN p- loi % po' / NHF

N- ( 4- Fl uor o- 3- nltro en(sz,l) cet am de (460 ng, 2.32 mmol) and

{(4-fluorocycl ohex en- |-yl ) methyTrJam ne hydrdchl oride (350 ng, 2.11 mol)

were stirred in 20 of 20 EtOH containing ¥4 (0.735 nL, 5.28 mmol) at 75C
for 48h. The sol ventt was concentrated. The residue was dissolved in EtOAc
and washed with aqué:ous 5% iiHS04, saturated aqueous NaHCO3 sol ution, brine

and dri gd ey (AR HHOUShAL SR 1 -yIimethyljcarbamate (1.62g, 7.06 mmol) was
stirred in 25 mL of 1M HCVACOH at 1t for 2h. The solvent was evaporated and the
product was precipitated in ether, filtered and dried under vacuum. Yield: 1.13g
10 (97%). "H NMR (400 MHz, METHANOL-D;) § 1.44 - 1.53 (m, 1 H), 1.80 - 1.89 (m,
2H), 1.90- 1.98 (m, 1 H), 2.16 - 2.23 (m, 2 H), 2.26 - 2.34 (m, 1 H), 2.88 (d, J=6.25
Hz,2 H), 5.12 - 5.19 (m, 1 H). | |

Step C: N-(4-{[(4-Fluorecyclohex-3-en-1-yymethyljamino}-3-
15 nifrophenyl)acetamide

N-(4-Fluoro-3-nitrophenyl)acetamide (460 mg, 2.32 mmol) and [{(4-fluorocyclohex-3-
en-1-yDmethy{jamine hydrochloride (350 mg, 2.11 mmol} were stirred in 20 mL of

20  EtOH containing TEA (0.735 mL, 5.28 mmol)} at 75°C for 48h. The solvent was
concentrated. The residue was dissolved in EtOAc and washed with aqueous 5%
KHSO0y4, saturated aqueons NaHCO; solution, brine and dried over anhydrous MgSQ..
The crude product was purified by silica gel flash chromatography usﬁlg 2:17/
hexanes:acetone as eluent. Yield: 553 mg (85%). "H NMR (400 Mz,

25 CHLOROFORM-D) 3§ 1.51-1.61 (m, 1 H), 1.84-1.93 (m, 1 H), 1.96-2.03 (m, 2 H),

- 54.



The crude product was purifi edbyglll‘cagel frluash chr omat ogr aphy Usi ng‘ 2:1
es: acetone as eluent. Yield: 553 ng (85% . 111 NMR (400 MHz, 25

/  hexan

CHLOROFORMD) S 1.51 -1.61 (m | H), 1.84 -1.93 (m |
H, -54wd00200643333631 PCT/ SE2005/ 001403 2. 16-2.18 (

,2.22-2.

. 7.79
N- ( 3- Ami
N Nz -~

32(m 3H), 3. 26(in, 2H), 5. 19(m 1H), 6. 84(d, J=9.37 Hz, 1 H),
(dd, J=9.18, 2.54 Hz, | 8.09 (d, J2.54 Hz, 2

o, H.
R4 14 A 1 pory pevelphexyly nes il L nqlphenyl) aggtan de

] 1- 9_6 = 2 .
Tl§§2l}ﬂ:~ﬂ)01403

03 (m 2

7.21 (s, 1

5 Step D

HO HNH

N-(4-{[( 4r=§.t1m{zgfzml, ohexs, 31807 ¥oyhd, vedhy! 26480} 13, 9109 (DPRERY HLaset ani de

(340nmy,

1.1

nmol ) "was i'ssolved in 25 ni of Et QAC contai ni ng a catalytic

amount 1063of 10% Pd/ C. The sol ution was shaken under H2 at nosphere (40 psi)
Parr hydrogenation apparatus at it for 48h. The sol uti on was
through celite and the solvent was evaporated. Yield: 308ng (99%.

using a
filtered

M5 (ESI) I Ae Buor i i
N 2- Tent B e AR Buorocydebpphmettyljanyino)phenyDacgtanide, g
yl}acetamide N NI NHz NCO1 0/ N i\ NHFF 2V-(3-Amno-4-
{[(4-fluorocycl ohexyl) net h)6 ] am no) phenyl ) acet am de (300 ng, 1.07 nmmol) and
DVAP (25 ng, 0.214 rwol) wepre dissolved in 10 rrLH)f ACMp 20 Trimet hyl acetyl
chloride (0.145 N\ a8spiblyy was added dropvvl\pfe L e?sol ution was
stirred at it for &#h. sol ution was washed woth '‘agyeous NaHCO3 sol uti on,
brine and dried over antiydimdus MySO4. The resi due was di'Ssolved in 5 nL of
AcOH and was heated a 50C for 2.5h -using a Pers Chem stry m crowave
appar at us.

N F F

10

i5

20

N-(4-{[(4-Fluorocyclohex~3-en-1-yimethyl jamino}-3-pitrophenyl)acetamide
(340mg, 1.11 mmmol) was dissclved in 25 mL of EtOAc containing a catalytic amount
of 10% Pd/C. The solution was shalken under H, atmosphere (40 psi) using a Parr
hydrogenation apparatus at 1t for 48h. The solution was filtered through celite and the
solvent was evaporated. Yield: 308mg (99%). MS (EST) (M+H) 279.95.

Step E: N-{2-tert-Butyl-1-[(4-fluorocyclokexyl)methyl]-1H-benzimidazol-5-

vl}acetamide
N NH §
N
T T U
© NH N
jog '’

N-(3-Amino-4-{[(4-fluorocyclohexylymethyl]amino} phenyl)acetamide (300 mg, 1.07
mmol) and DMAP (25 mg, 0.214 mmol) were dissolved in 10 ml of DCM.
Tﬁmethylacétyl chloride (0.145 mL, 1.18 mmol} was added dropwise and the solution
was stirred at 1t for 1h. The solﬁtion was washed with agueous NaHCO; solution,
brine and dried over anhydrous MgSQ4. The residue was dissolved in 5 mL of AcOH
and was heated at 150°C for 2.5h using a Personal Cherustry microwave apparatus.
The solvent was evaporated. The residue was dissolved in EtOAc and washed with

aqueous NaHCO; solution, brine and dried over anhydrous MgSO4. The crude

-55-
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THE—SorvVent-wWasevaporared.““The resi due was d| ssol ved in Et OAc and washed
with 25 agueous NaHCO3 sol ution, brine and dried over anhydrous MySO4- The
crude -55 WO 2006! 033631 PCTI SE20051001403 product was purified by silica |,
gel flash chromat ography using 2:1 / acetonetexanes as eluent. Yield: 196 ny
(53% . W@ HUOPAY0 MHz, CHLOROFORMD) S 1.14 - PCT/SE2005/001403
1.25(m2H), 1. 37-1. 45(m|1 1),1.43-1.51 (m1H),1.54-1.57(m9H),1.70- 1.78 (m
2H) 1.70 - 1.77 (m 111), 2.02 - 2.08 (m | H, 2.10 - 2.17(m Il H, 2.19
52.21 (m3H),4.12-4.19(m 2H), 4.53(m 0. 3 , 473 (m 0.3 H, 4.78 (m 02
H, 4.m0duct was pudfiad by silicugel fizstpguqmatography usig 24 /(asstone:bgxands 50 - 7.57 (m

éut”y’l s et (Vi 385 bhag) )MK'&O@%@%%‘&E%M i 10 12
N-{2 ter%sgﬁftzfﬁﬁ% 41?? oroc;iclldb exy S ﬁgl H%ngi m azo

yI }acethm@e,zm,gmoml 7'0(15,51)}13;1@303 N8B (rhebER . 10+ & 1r(mpt H), 2119 - 2M ECl :lEtd4
s Sov et D, T2 5T (81 B0 A b T e e oI B o tie B ¢ act ed (350

W|th EtQhs r | a t e us Nad
sol ution a%ﬂyﬁdﬁ%efzggﬁygm\,\,ﬁ% ﬁgg@%‘?g\q’hz SZOWE%P %%ggsgpor at ed.
Yield: (&4Hy (92%. 'H NVR (400 MHz, METHANOL-D4) S 1.28 -1.39 (m 2

H),1.41 -1.50 (m111), 1.53 - 1.59 (m 1 H, ~J 1.61 - 1.64 (m
910, 1. 69(d, J=7. 81Hz, 2H), 1. 95-2.03- (m 0.7 H), 2.05-2.11 (m 20 2 H), 2.13 -

222 ( mStQp ﬁ‘ B)tert ‘ﬁlﬁfl-ﬁ{(?gﬂlﬁtf?ocﬁlghe%mﬂt@ W‘beﬁ@hﬁlﬁhz&%—iﬂlmg 11 (t,

J=2. 05 Hz, H), 7.67 -
7.7 (m | H) Exanple 25 i 25 N1Y
{2-tert-Butyl-lg[ (4-fluor ocycl ohexyl ) met hyl ) - 1Fl - benzi m dazol - @
yl }cycl oprop%],e;sq@f H, Nﬁ :
: FO)

N-{2-tert-Butyl-1-[(4-flnorocyciohexylmethyl}-1 H-benzimidazol-5-y1} acetamide
(190 mg, 0,550 mmol) was heated in 5 m. of 1:1/2M HCI : EtOH at 120°C for 1h
using a Personal Chemisiry microwaves apparatus. The solvent was evaporated. The

15  residue was basified with 2M NaOH and extracted (3X)} with EtOAc. The organic
phase was washed with saturated aqueous NaCl solution and dried over anhydrous
N2;S04. The solvent was evaporated. Yield: 154 mg (92%). 'H NMR (400 MLz,
METHANOL-D4) § 1.28 - 1.39 (m, 2 H), 1.41 - 1.50 (m, 1 H), 1.53 - 1.59 (m, 1 H),
1.61-1.64 (m, 9 H), 1.69 (d, ~7.81 Hz 2 H), 1.95-2.03 (m, 0.7 H), 2.05-2.11 (m,

20 2H),2.13-222(m, 03 H), 437 - 444 (m, 2.7 B), 447 - 4.56 (m, 0.3 H), 7.11 i,
J=2.05 Hz, 0.5H,) 7.13 {t, /=~2.05 Hz, 0.5 H), 7.15- 7.18 (m, 1 H), 7.67 - 7.73 (m, 1
H).

Example 25
15 N-{2-tert-Butyl-1-[(4-flnorocyclohexylymethyl]-1 H-benzimidazol-5-

yl}cyclopropanesulfonamide

-56-




-56 WO 2006/ 033631 PCT/SE2005/001403 11 H HZN-CrN >- S—N N }-~0}-~ NFF
2-tent-Butyl-Il-[(4-fiuorocycl ohexyl)nethyl]-iH benzinlidazol-5-am ne (56 ny,
0. 199 mmlé( and DVAP (25 ng, 0.199 nmol) were dissolved in 5 nL of DCM
Cycl opr oy &War3s8Y | chI oride (42 ng, 0.298 mmtl) was addsd@adoibe sol ution
was 5 stirred at rt for 3h. The solution was washed with saturated aqueous
NaHCO3 sol uti on, bri ne and dried over anhydrous MgSO4. The sol vent was
evapor at ed and t he product was purified by rever sed- phase HPLC usi ng
10- 70% CH3CNJH20 and Lyoph| i zed affordi n%)* |tIe conmpound as the

S-Hi

correspondi ng N. Yield: 58 ng (56 Ao , METHANOL-D4) S
091-098(m2 1)‘0£ 1.09 (m 10 - 3 (m 2 H, 1.45 -
1.52 (m | : (i n—t——=1. 64- ,N , 1.68 - 1.76 (m

1H),1.97-205('n1 , 2.06 - 2.13 (in, 2H) 54 - 262 (m 1 H),
4.53 (m 0.5 H), 4.73 (m @BNH, 7.43 (dd,
7.75 (d, J=1.95 Hz, 1 H, X85 - 7.89 (m | H: M

4.44 - 4.50 (in,

J=9.09, 2. 05 Hz, )

ESI) (M+H) +408.70. 15 Exanple 26

(N-{Z)t(er%H) %X - %ﬁ flﬁgP . ﬁ}nh 1H—benz| regé dazol - 5-yl }- 2-

met hyl pr l-def H%IHF%O y 'SIF&II dgqu—ﬁdaxg@e mg,0199

2-tent- | t | - 5- 53
0175 i %’ %ﬁ?%%gﬁ’%%?ﬁgg?B’%?‘%%’%m%?%’“&%?“eg’ﬁ?e OB S e D -

But y| sul €ydgpropduesulfodg] Qo6 421mg, 0.228 humatpivps ambdaddﬁd: sehtfoh m@ssol uti on was

stirr Ed sat:llxreatat Lﬁ%r 4hh Tk;lf-ahsglust%n%als%gshe SWI saturateyaél?eo%aﬁ\luah%to(id agueous NaHOO

solution, brine and dried over anhydrous MgSO4. The solvent was evaporated and the
\¢ J product was purified by reversed-phase HPLC using 10-70% CH;CN/HzO and

Iyophilized affording the title compound as the corresponding TFA salt. Vield: 58 mg

(56%). "HNMR (400 MHz, METHANOL-D,) § 0.91 - 0.98 (m, 2 H), 1.03 - 1.09 (m,
10 2H),132-143(m,2H),145-1.52(m, 1 H),1.54-1.62(m, 1 H), 1.64-1.67(m, 9

H), 1.68 - 1.76 (m, 1 H), 1.97 - 2.05 (m, 1 H), 2.06 - 2.13 (m, 2 H), 2.54 - 2.62 (m, 1

H), 4.44 - 4.50 (i, 2 H), 4.53 (m, 0.5 H), 4.73 (m, 0.5 H), 743 (dd, /=9.08, 2.05 Hz,

1 HD), 7.75 (4, J=1.95 Hz, 1 H), 7.83 - 7.89 (m, 1 H); MS (EST) (M+H)" 408.0.

15 Example 26
N-{2-tert-Butyl-1-[(4~fluorocyclohexyl)methyl]-1H-benzimidazol-5-yI}-2-

methylpropane-2-sulfonamide

OSSO b &u 5
7 O

20 2-tert-Butyl-1-[(4-fluorocyclohexylmethyl]-1 H-benzimidazol-5-amine (53 mg, 0.175
mmo]) and DMAP (21 mg, C.I?S mmol) were dissolved in 5 mL of DCM. t-
Butylsulfinyl chloride (0.026 mL, 0.210 mmol) was added and the solution was
stirred at 1t for 1h. The solution was washed with saturated aqueous NaHCOs
solution, brine and dried over anhydrous MgSO4. 3-Chloroperoxybenzoic acid (78

-57-



SorOtT O =BT iHE-ang-arTea-over annydr ous MgSO4.” 3- Chl or oper oxybenzoi e aci d

(78 -57 i WD 20061033631 PCTI SE20051001403 nygy, 0.350 mml) was added and
the solution was stirred at rt for 2h. The solution washed with saturated
aqueous NaHCO3 sol ution, brine and dried over anhydrous MSO. The product
was puri fWedMsP3EVer sed- phase HPLC usi ng 10- 70% CH3CN PRTSEWNS/PMEBi | | zed
affording the title conpound as the corresponding TFA 5 salt. Yield: 47 ng
(5099 . "HNWR (400 MHz, METHANOL-D4) S 1.36 (s, 9 H, 1.38 -1.44 (m 2
H,1.44 -1.51 (m 1 H, 1.54-1.60 (m113), 1.63 - 1.66 (m _9 H, 1.69 -
1. 75 (m 2ngio,350 mbol) was@ddgdandihd-polutionogas-stizred 4t (tﬁvrﬁml)’he solupn- 4. 48 (m

770l 7w 5Wt@saw@ secepil oy, ey miper el . T
butyl -1 - [m d aﬁi@&ﬁ%h Rl&%ﬁedw}%b&gé&pﬂdée R aSistarmb ey,

5-yl } et hanesu fon

N-{ 2- t er tCHEIN/H0 2pd 2yophdized aﬂommg:ﬂhohaaydsmmmdws]thei wmmdmgiﬁ%l -5- 15

%/jl % it haguesgiu % QE&S&W}'W %’BPA@’I% @T%Nﬁm@ gfIM) =no] ohenyl }
fol I oui ngit oo BRSBL 5% £L 8 Hl ol PO L BB EE DB BRD (100 )
were m xeld6d-oel (rer2 Hindl.96 - 2.04 (m, 1 H), 2.06 - 2.14 (m, 2 H), 4.42 - 4.48 (m, 2 H),
4.53 (m, 0.5 H), 472 (m, 0.5 H), 7.42 (44, J=8.98, 2.15 Hz, 1 H), 7.79 - 7.86 (m, 2
H); MS (ESI) (M-+E) " 424.0.
10 _
Example 27 N—{Z—tert-butyl-l-{(4,4—diﬂuorocyclohexyl)methyl]-IH—benzimidazol- ®

S-yl}ethanesulfonamide
(&

Step A. N-{2-tert-butyl-1-[(4,4-difluorocyciohexyl)methyl]-1 H-benzimidazol-5-
15  yljethanesulfonamide

O% N | | O

0
. -
gk N i N
o . e

N-{2-{{(4,4-diflucrocyclohexyl)methylJamino}-5-[(ethylsulfonyl)aminolphenyl}-2,2-
dimethylpropanamide (22.3 g, 0.051 mol) (for preparation, see the following steps B
20 toE), PTSA+H;0 (10.8 g, 0.057 mol} and DMSO (100 mL.) were mixed together and
heated to 120°C overnight. The room femperature cooled down reaction mixture was
poured in cold water (600 mL). The product was extracied with DCM (5 x 200 mL).
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heated to 120C overni ght. The roomtenperature cool ed down reaction m xture
was poured in cold water (600 niL). The product was extracted with DCM (5 x
7200 ). wb80M03i606/ 033631 PCT/ SE200j / 001403 The conpdyestkaf-aailys Phases
were washed with NaHCO3 saturated solution (4 x 200 nl), brine anoi dried
over anhydrous Na2SO4 The sol vent was renoved and the crude product was
purified on silica gel (EtOAc: hexane 1:1) by flash chromatography (and
treated wy

di fl uor ocyc ohe !h%lfﬁr%g%ﬁep?is%ﬂ%}een\g%%%g&;g?@%d 3)%3%1%[%%%& dgx[i (15 4 9)
as whit emdgltirohe aﬁddpetBovdn-a(mchbmsdﬂ@S@q rifherseb’hewai%@maﬁémd thenmidnide OH

To a m xt BPERGvas PRGBS 62 Shoh erl bRt Ry 39) &Y T SRe Al dat 1 i no

(100 n) ﬁEatQngtﬁ'&&Ja@&P&hh%al 5 &Hv‘?de NES- 3 baNed . [{panarm to room

tenperature and stirred overn The reaction mxture was diluted with
"EtOAc 1 Qlﬂuﬁwymleheﬂyi)me@:y&]elﬁthemmw@zoh@s}}eﬂtamsulfonﬁudal&lﬁ’(mg)@s 200 nlL),
NaHCO3 sat d solution (4 x 200 nL) and water (4 x 200 nlL). The 15
organic pi: % ‘giéjs dried over anhydrous Na2SO4 and the solvent was renoved to
provide the title product as beige solid (46.3 g) Step C

N-(4-{[(4,4-D fluorocycl ohexyl)net hyl ] am no} 3-

ni t r ophengiepeB.nAr(ddlivbron3mitdephddyNethagedlfi@emBleN NO2 0 11 11 0 F+Fv NHF
20 F N-(4-Fl uoro- 3- n|trophenyl)ethaneaulfonam de (26 g, 0.107 nol), [(4,4-
di fl uor oc?{ﬂ cl ohexyl ) met hyl ] am ne (appr@xd 15 g),. . DI PEA (20 ni) and DVSO (100
m.) were Bt R Qaher and heat ed to.16'§ r‘;Hq)ifg;;ht. Et hanol am ne (5 g) was
25 added and reaction m xture was©Osti until conpl ete di sappearance
of KP(4- fI uoru- 3-fhi t r ophenyl ) et hanesul f onahi de (approx. 4-5 hrs.). The room

t
8 " EtSOﬁl {21.5 mL, 0.22 mol) was added drop wise to 2 mixiure of 4-fluoro-3-
nitroaniline (29.6 g, 0.19 mol) and pyridine (100 mL} at 0°C. The reaction mixture

was allowed to warm to room temperature and stirred overnight. The reaction mixture
was diluted with EtOAc (1 L). The resulting solution was washed with HC1 2N (4 x
200 mL), NaHCOs saturated solution (4 x 200 mL} and water (4 x 200 mL). The

15  organic phase was dried over anhydrous Na,SOs and the solvent was removed to

provide the title product as beige solid (46.3 g)

Step C. N-(4-{[(4,4-Difluerocyclohbexyhmethyl]amino}-3-

nitrophenyljethanesulfonamide

— 0
L) NH i H
o O H

20 | F
No(4-Fhuoro-3-nitrophenyl)ethanesulfonamide (26 g, 0.107 mol), [(4,4-
difluorocyclohexyl)methyllamine (approx. 15 g), DIPEA (20 mL) and DMSO (100

- ml) were mixed together and heated to 65°C overnight. Ethanolamine (5 g) was

25  added and the reaction mixture was stirred until complete disappearance of N-(4-

fluoro-3-nitrophenylethanesulfonamide (approx. 4-5 hrs.). The room temperature

-59.
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— =59 WO 20U OSB3I T PCTTSEZOUSI 001203 cool ed "(F'Jlown reaction mixture was ,
poured in cold water (900 nmL). The product was extracted with DCM (5 x 200
m.). The conbi ned organi ¢ phases were washed with HCl 2N (3 x 200 nL) and
dried ovs,{, %)%?fﬁg ous Na2SO4. The solvent was renoved and the crude product
was puri ? R4 i ca gel by flash chromat ography (thiPCTREGSEOLEB can be
re-crystallized using a m xture of Et OAc and hexane) to provide the title
product (24.2 g) as orange solid. Step D. N-(3-amno-4-{[(4,4
di fl uorocycl ohexyl ) net hyl ] am no}phenyl) et hanesul fonandde 0 O NNZ N NO2
S-N 4 cdled dowirdsitidzrmixtore Fvasppdsedig Aold vter (960 mL). The product was

oS SERELOTARY KOO BE AT SIRRE AR e (20 0 o
at nosphegs 2(\15@_fﬁdm&@%&a&?ywwﬂwqaaaa%k?t;wamembe@pt ion mxture

was diluted wth M i tered over celite bed. The sol vent
was r enewdthe chiletproduchbwasipurified aheskicacgt! by flash ¢hrodeiograplp(fhisg) as bei ge '

ligd. Step. E. 2-{1 (4. 4-di # I I hyl ' .5 55t
et hy1 SRR b ST S8 R en SR O PAFATES DEB el 1 s N Nz
s- NDJNHyilid nPidnbiiog B akofandsdbigsol ution of t-BuCOC) (7.6 g, 0.063 nol) in
DCM (150 ) was sl owy added to a solution of N (3-amno-4-{[ (4,4

Step D. N-(3-amino-4-{{(4,4-
difluerocyclohexyl)methyljamine} phenylethanesulfonamide

0
O \_ﬁ H P
LK N, SN NH,
S
: NH NH
O jor
10 F "

N-(4-{[(4,4-DifluorocyclohexyDmethyljamino}-3 —nittophenyl) ethanesulfonamide

(23.4g) and Pd/C 10% in EtOAc (800 mL) were shaken together overnight wnder Hp

atmosphere (50 PST) in a Parr hydrogenation apparatus. The Teaction mixture was

diluted with MeOH (400 mL} and filtered over cetite bed. The solvent was removed
15  to provide the desired tifle prodact (22.2 g) as beige solid.

Step E. N-{2-{[(4,4-difluorocyvclohexyl)methyljamino}-5- | 0
[(ethylsulfonyl)amino]phenyl}-2,2-dimethylpropanamide

o O
O oo H
i H Q-
ﬁ"N NH, 6 N NH
Q —
NH NH
L\[::l*p [ :}*F
E F

20 A solution of t-BuCOCI (7.6 g, 0.063 mol} in DCM (150 mL) was slowly added o a
sohtion of N~(3-amino-4-{[(4,4-
diftuorocyclohexylmethyl]lamino} phenyl)ethanesulfonamide (22 g, 0.063 mol) and
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di fiuorocycl ohexyl ) net hyl ] am no} phenyl ) et hanesul f onam de (22 g, 0.063 nol)
‘and -60 f WD 2006/ 033631 PCT/ SE2005/ 001103 Et3N (9.7 nmL, 0.069 nol) in DCM
(500 nL) at OC. The reaction mxture was stirred for 3 hrs. at 0C. DCM (300
m.) and Wet2e66/32a3@ nl) were added. The organic | ayer y\ﬁﬁ, sRpas S d and
washed with water (3 x 200 nL), brine and dried over an glrous 2804. The
sol vent was renoved and the crude product was purified on silica gel by 5
flash chrorratography (Et OAc: hexane 1:1) to provide the title product (23.3

19 I) u g? oc@g* gg ﬂ)épﬁmﬁfpnlﬁpﬁ@)%f; @ i BH}%F?%P% g?'}é%ff Yahstiiede (i somer s)

10 to 18, &hQ 'E{(fCND'CM %mﬁma@dwaapgb%%g%ér? &%EFNE Mcamg 2@ mers A+ B F F

N {2- tent But'y fl uorocycl ohe enzi'm 5 15

yl }et hmayapﬁramaandiwaﬂﬁﬁw@wﬂt@(ﬂawamm bh”z‘lemwcblin)ned/\a\&rsﬂm@ised on'a chiral
AD col rm u5| ng 0% Et OH / xacgt?ls (0. 1% di et hyl am 3 lVI n espectively
| soner 161 hegp V&HHW%TGH@W nsthe fEpde prasypiewvaspurifigdguR (cmelg%z

{m % A 9%*%’? #ﬁ%ﬁﬁ%%@*“%%ﬂpﬂ *.ﬁ.ﬁlﬁﬂe §3°*(<‘5'3%§>%9m 01 1, °
3.13 (Cheigswblidd Hz, 2 H), 4.47 (d, J=7.62 Hz, 4.72 (s, 0.5 H), 4.85
E 05H),738(dd J898 2.15 Hz, 1H) 773(d J=1.95 Hz, 1 H), 7.85

s,
d, J =8. 98 Hz, H; M5 (ESI) (MtH)+395.8; Chiral AD 15%Et OH hexanes (0.1%

e A (AT i1, 17

75 (ml}e%hkhesuﬂo%mde&sﬁﬁiefsm 25 3 H, 3.13 (g, J=7.42 Hz, , 4 37 -
43 (m 0.5 H), 4.45 (d, J=7.62 Hz, 2H),449-456(m05|—|) 739 (dd,
.8,205Hz,1H) 7.73 (d, J=2.15 Hz, 1 H), 7.84 (d,

O
l
,3 chiral separation \'S*ﬁ N
g Qe D O 1
N

Isomers A+ B

1
4.
J

\1

o~

N-{2-tert-Butyl-1-[(4-fluorocyclohexylmethyl]- 1 H-benzimidazol-5-
15  yl}ethanesulfonamide (60 mg, TFA salt, 0,117 mmol) was separated on a chiral AD
column using 10% EtOH / hexanes (0.1% diethylamine) giving respectively Isomer A
- (16 mg) and Isomer B (31 mg).
(& Isomer A: 'H NMR (400 Mz, METHANOL-DA) 5 130 (t, /=742 Hz, 3 1), 1.41 -
1.52 (m, 3 H), 1.54 - 1.63 (m, 3 H), 1.65 (s, 9 H), 1.97 - 2.05 (m, 2 H), 2.15 - 2.24 (m,
20 1H),3.13 (g J=7.29 Hz, 2 H), 4.47 (4, J=7.62 Hz, 2 H), 4.72 (s, 0.5 H), 4.85'(s, 0.5
| H), 7.38 (dd, J=8.98, 2.15 Hz, 1 H), 7.73 (¢, J/=1.95 Hz, 1 H), 7.85 (d, /~8.98 Hz, 1 |
H); MS (ESD) (M+H)" 395.8; Chiral AD 15%FEtOH/hexanes (0.1% DEA) k' =2.97.
Isomer B: 'H NMR (400 MHz, METHANOL-D4) § 1.30 (1, /=7.32 Hz, 3 H), 1.34 -
1.39 (m, 2 H), 1.39 - 1.45 (m, 2 H), 1.65 (s, 9 H), 1.70 - 1.75 (m, 2 H), 2.06 - 2.13 (m,
25 3H),3.13(q, J=7.42 Hz, 2 H), 437 - 4.43 (m, 0.5 H), 445 (d, /=7.62 Hz, 2 H), 4.49 -
456 (m, 0.5 H), 7.39 (dd, /=9.08, 2.05 Hz, 1 H), 7.73 (d, /=2.15 Hz, 1 H), 7.84 (4,
J=9.18 Hz, 1 H); MS (EST) (M+H)* 395.8; Anal. Caled for C0H3gN30,SF + 1.2 TFA
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©J=9.18 Hz, | H: M (ESI) (M+H) +395.8; Anal. Calcd for

TFA

-61 WO 2006/ 033631 PCT/ SE2005/ 001403

7.84. Found: C, 50.13; H 5.81; N 7.74; Chiral

DEA) Ic'

=Wo BdssosbsAner

Ki

(nM (% (pM QsL/m n/m)

- 62 What

is clained is:

accept abl e salt thereof,
2. A conpo
conpound H

1.

bCB1 EC50 hCB1 Enmax hCBl Sol .
A 148 --- 64 B 14.8 4.9 10
A conmpound which is r

di ast ereoner s,

BeF g ACELS i B T b B0 e SRS ot et A5y

enanti oners,

C20H3ON302SF + 1.2
+ 0.2 H20: C, 50.20; H 5.94; N

AD 15%t OH hexanes (0. 1%

L e P

a pharmaceutically
m xtures thereof.

or

or the

therapy of50p@i0M/héxandd'@. VEDEA) @=cpgpound according to claim1l in the

use of a

manuf acture of a nmedicanment for the treatnent of anxiety disorders. 5. The
use of a conpound according to claim1 in the manufacture of a nedi cament

for the greptwent—at—eppecrm—mt-pto—seterosts—RParkipseonts—di-seases
Hunt i ngton'g‘)méﬁorqal,ﬂwyiei $Id§6§ilse§§'@?‘ B oS0k 83 Pa)| o RGHBE 5 land
cardi ovascul ar di soré&;{;{f. 6. Q,marr ceugaskcal conmpesksi on b S a
conmpound according|to claim!| _and a har%geuti cal | ccept gl e carriler. 7.
A et hod for greparing48 cqgnmpound of Icl ai m-1, cgnpri $i4ng rﬁbacti ng a cqnmpound
of For la 1l withta C.0Npaol nd of formila 111 1111
B 14.8 49 103 381 1.7
5
-62 -




l[iIN,~~1 R t ~ r'. NRB fl R--1S1tt-Cf a4 ii R wherein Gis
selected from-CF2-; Rl is selected fromethyl; R2 is selected fromH and
R3, R4 and R5 are nethyl. 63

What is claimed is:
1. A compound which is
o

Ay

x

a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or
mixtures thereof.

2. A compound according to claim 1 for use as a medicament.

3. The use of a compound according to claim 1 in the manufacture of a medicament
for the therapy of pain.

4, The use of a compound according to claim 1 in the manufacture of a medicament

for the treatment of anxiety disorders.

5. The use of a compound according to claim 1 in the manufacture of a medicament
for the treatment of cancer, multiple sclerosis, Parkinson’s disease, Huntington’s
chorea, Alzheimer’s disease, gastrointestinal disorders and cardiovascular
disorders. :

6. A pharmaceutical composition comprising a compound according to claim | and
a pharmaceutically acceptable carrier. '

7. A method for preparing a compound of claim 1, comprising reacting a compound
of Formula I1 with a compound of formula I1I,

RE
HN MmooR
’N} R
RL-S-~ci (j
1 G
1L m

wherein
G is selected from ~CF;-;
R'is selected from ethyl;
R? is selected from —H: and
R®, R* and R’ are methyl.
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